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, ntiant LAM LEARNING TO BE A FLYER 


Vivid Experiences of a Greenhorn Student Pilot 


hosen by experts and 
ae champions everywhere 


er oF 


tt 


ou, too, 
can do better work 
with these finer 


Tools 


Wage craftsmen deal with logical facts, time of service. You, too, ean do better 
‘Their time and ability are turned into ool. 
money with tools. 
‘The price of a tool means nothing. It's 
the feel... 


heir use. They ks 
tool does cheap work and 
mighty little of that. 


Carpenters, mechanics, 


just a shaving. That keen 
edge goes where you 
aim it. 

The Ball Pein for 
heavy duty; the Plumb 
Axe for your chopping 
the Plumb Official Scout 
Axe as a handy tool for 
garage oF cellar. 


"Quality Tools” Many 
add "Luse Plumb.” 


Or take that famous 
World Champion Chop- 
per, Peter McLaren: Daily 
his repatation is staked 
on the blade of his axe. Pie iurset 
He uses only Plumb, Siu Moutenon 


wa _Every one a fine took, 
Fine in design, in balance, 
vine Grove,ta, i finish,—in every detail, 


Or the Headquarters of that tremendous And every Plumb has a safety feature 
organization, The Boy Scouts of America: that noother tool contains! When a Plumb 
When selecting a Scout Axe to adopt as Handle loosens (as all handles do) you just 
Official—they picked Plumb, turn the patent serew to tighten it again. 
Ask your hardware man to show you 
Experts and champions everywhere use Plumb Tools, The Red Handle and Black 
Plumb Tools! For better work...foralife- Head will identify them for you. 
FAYETTE R. PLUMB, toe, Pile, 
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The Most Celebrated and Sophisticated! Cars 
on the Streets 


of the World! 


The Tong, glorious roll of Cadillac«La Salle ownership is 
studded with sparkling names. Wherever you go you will find 
these distinguished care the pronounced favorites in the smart 
est and most exclusive circles. The plain truth of the matter is: 
those who Know motor cars know too that Cadillac-La Salle 
‘ownership carries with it the unquestioned admission that the 
owner is driving the very finest motorcar which his highest 
ambitioncanattain...<Deluxe Fisher and Fleetwood coachwork 
render Cadillac and La Salle the most luxurious motoring fa 
the world .. ¢L.a Salle prices $2295 to $2875; Cadillac, $3295 
to $7000—all prices f. 0. b. Detroit. CadillaceLa Salle dealers 
welcome business on the General Motors eferredPayment Plan. 


CADILLAC MOTOR CAR COMPANY # . ° AK 
Division a6 Generok Meters 
Detroit, Michigan Oshawa, Canada 


CADILLAC-LASALLE 
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‘experiences of a greeahoen student pilot 

How Tuer Savx ax Saveo rue S-4 By Wil 
wy's daring test of submarine rescue devices 

Wve orcs Aan By Major It. A. Erickeon 
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How daring aviators dot “i's 
Oxce Eomon Was ax Borron i By “Jack 0" Donnell 
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Astronomy 
Finds Seven Tiny New Planets 40 
‘Mysteries in the Moon 40 
Model of Grentest ‘Telescope Com: 
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A Willion Meteorites Hit the Earth 


Each D 
Scentit, "Near Death Stays by 


‘Martians Fired “Light 
ats 


Automobiles 


Tests Show What It Takes to Make 
‘Skid 


Reduced by Two 


Ae peer Aboags Handy with 
“This New Safe 

New Automatic Gear Shift Invented 

Four Useful Auto Tools Combined 
in One oo 

You Simply Drive Up ‘onio This 
Jack; No Pumping 


Electric bot for Autos Says 


“Home, J oo 
‘This Steamer" Is 34 Years Od, and 
Still Going! oo 


Tre: Moree Steps Out as Au 
stay Alive" Chib Seeks to Make 
eto i akan ie Ph 
ie Broken Spa Pg 
Hany Boat Stop 


Siding Ts Meme 


Asiation 


Plane Helps Patce Capture Fugitive 
Night Paes Flew 1300 Mie ins 


Boy Flyer Wins 81,000 for Coast-to- 
Coast Hop 
Longer Range for Planes 
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New Devices for the Home 
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Steam Heat by Wire 
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‘Turns Milk Bottle into a Pitcher 

Fool Jars Keep Crackers Crisp 
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“Lamp Bulbs” Glow in Bathroom 


Heater “ 
An Oil Baring Mefrigersto 


New Processes and 

Inventions 

Seq Patan Gas Dest Arie 
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Heat, Too 
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Vales of Famous People Brserved—Tl 

Not Badkwaad tL 
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oc Supply 


Hints for the Mechanic 


Sotiris lathe 
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How Shek Mac co im 
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Hone Worksbe 10 
Caters for Mi 1 


HOUSE that 
SCIENCE 


(t 
It Can Build 
a Prosperous 
Future for You! 
KK 


All the genius of our 
reat inventors is em- 
died in the modern 


$50, or 
‘to your income. 
In a surprisingly al 


Enfistte ferences 


If you want to build, toward 
‘« Prosperous Future, send 
Yor our teo investment 
Booklets telling how. 


Inestment Secnities — Founded 1873 
Smith Bldg., Washington, D.C. 
(285 Madison Ave., New York City 
‘Branch ces other Cee 


suggested Mes." 
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How Jack Nevins Made Sure of 
His Family’s Financial Future 


By Wattace Ames, Financial Editor 


CHAPTER I 


(OME, Bubbles, show Daddy your 
‘new Tootie,” coaxed Mrs. 


today.” 
"That's going some,” exclaimed Jack 
ving. “Only six months old, and al- 


added Mrs, Nevi 


time, I Uhink we are mighty fortunate, 
and I for one am perfectly happy.” 


CHAPTER It 


Jack Nevins—a. business man, 
junior executive in a company, 
earning $4,000 a year, pros: 
pects of increasing his income year by 
year for many years to come is the type 
ihat reaches degree of financial 
independence between ages 30 and 60, 

But Nevins rightly 


lets show Daddy.) {SH} «: ntd to inure his 
her proper cont- ||| + future 
ing staking oft, A Service for Financial comfort af 
thes and a series once, And that is just 
flourishes to attract Readers what he did, not 


ttention. sure 


snough Bubbles ||| Tats Financial Department is 

to help ceaders in the estab- 
lishment of proper Gaancial pro- 
grams at the beginning of their 
business careers; it assists those 


started squirming 
‘over the 


he 
regular acrobat.” 


long following the 


the empha. 


who have accumulated money in ‘on the word 
said Mr. Nevins, ||| che proper investment of it. ‘modern.” Life in- 
with no attenupt to The Editor of this Departmene ||| surance ix one 


personal is 


ashe embraced both 
mother and baby. 


sD Sh T'eould do. {|| gading the proper iavestment of 
mer te ioe 3 fends and proper plansofsaving. |} Sfange in’ recent 
“Do more for us, ‘Address your inquiries to years as everything 


Jack?" half-re- 

hed Mrs. Nev 
ins. "Why, we're 
just as comfortable 


is an authority on investment 
matters. He is ready to aid ia 
yestment problems. 
Advice will be gladly given re- 


Wallace Ames, Financial Editor, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 
‘While investments obviously 


‘our oldest. financial 
institutions, But the 
public viewpoint 
and the use of life 
insurance has under- 


else. No longer is 
the life insurance 
agent the subject of 
stock jokes; mo long- 


scan be, and we're ||! Cannot be teed by che ||| er is he regarded ax 
getting ahead, too. ||| Publisher, every effort will be ||] the common pest, 
Guess’ T haven't ||} Pablishes, every sfore will Be Il] the man to dodge. 

shown our ema} — ‘The trained repre- 
Building and Loan ||| vertisements of absolutely re- 1! sentatives of ae 
account book lately. ||| liable companies are accepted. date insurance com- 
Here it ix, Look at ({——___]] panies *are of the 
that total. We've ‘utmost help to every 
got, 8600 stowed away for the future, man in regulating and fortifying his finan- 


and wre nly started saving a year ago.” 


“That's fine, Myra; it 
little manager, and I give you all the 
credit for the fact that were getting 

mut how far would $600 
,000—if something should hap- 
pen to me so that sou and Bub! 


‘ould be without your bread-winner! 


fe're next. Furthermore. how 
about the advantages we want Bubbles to 
have as he grows up? We want him to go 
to college—and make the football team. 
How can we he sure that the money will 
ble when he graduates from high 


were better provided for.” 
“Maybe they will be some day,” 
ns. “In the meau- 


cial future and the safety of hint family 

program, worked out by 
Jack Nevins and his insurance adviser is 
typical of the modern way of providing 
for life insurance protection. 

1. The first feature of the Nevius pro- 

is a “Clean Up” Fund of 
Tis i covered by’ an Ord 
Policy of $2,000, payable immediately to 
Mrs. Nevins in, the event of he 
band’s death, ‘Phe object of the "Clean 
Up” Fund is to defray sickness and 
funeral « ‘and to settle outstund: 
ing bills that accumulate at uch a tine — 
bal rhc, ole, caper, proved 
for, tight prove particularly embarrassing 

eablosousa tothe wit, 

75 The sewed teatare of the Nevins 
program is a $1,000 Endowment Policy 
reserved to help finance the higher eduea- 
tion of the infant son. ‘Thus the parents 
hhave made sure Contenued on page fi) 

al 


How Jack Nevins Made 
Sure of His Family’s 


Financial Future 
Coetisvet Soom mise 2) 


regardless of their future financial 
situation, when the boy ie ready for 
college the money will be available to 
give him the start. 


3, The hid feature (ally the Satin 
importance). isa guaranteed. Mont! 
Eokaee og bis Nene bresloag areas 


survives Mr. Nevins. In her case the 
amount of guaranteed income was 895 a 
inonth, although (based on present. 
records) the amount actually paid should 
be about $110 per month. 

‘Mrs, Nevins is not to receive a lump 
sum in settlement of all the insurance— 
possibly to be risked in uncertain invest 
ments, ‘The widow, unskilled perhaps in 
investing money, Will not have to assume 
sudden and unwelcome financial | re- 
sponses zor wil sh be place in 
the position of prospect for 
Fich-uick" gentry Fier income is to be 
paid regularly and surely by the insur- 
ance companiy—with even greater cer 
tainty than Mr. Nevins” pay-day. 


nothing! 
‘The first year deposit is about 85: 
second year, about $412; and as the divi- 
dends increase year by year, reducing the 
we af the net premium, oF deposit 
the average deposit over a 20-year period 
lightly less than 10% of Mr. 

ent annual income. 
’Boginnlag at age 30 and continuing to 
age 65, the total deposits will be about 
811,405. At age 05 the cash surrender 
vale of the insurance will amount to 
$11,250—which means, that protection 
for 8 yours cots only $813, or 6 8 year 

65 Nevins can cease 
further deposits, convert his insurance into 
“Joint and Survivor Annuity.” and 


‘The modern viewpoint on life insurance 
is, not how much it costs, not what a 
nuisance the deposits are to make, but 
how cheap it is, how much the insured 
ets for his money, how nearly perfect a 
plan it is to make sure of the financial 
future, during the earning and accumo- 
luting Years of one’ 

Hite erie actenpancd wile 
table which shows how the Nevins pro- 
gram could be sdapted to incomes of 
arious sigs between $5,000 and $10,000 

rear. program calls for a 
fnnval deposits of slightly less than 10% 
‘of the yearly income. If these deposits 
are paid in monthly instalments, as can 
‘easily be arranged, their payment is not a 
hardship and thei bene ae immeasur- 


By the addition of approximately 234% 
to the amount of (Continued om page 6) 
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Tue PHoenix Mutuat Lire 


INsuRANCE COMPANY 
of Hartford, Conn. 


announces a new 


RETIREMENT 
INCOME PLAN 


under which you get not only immediate protection 
for your beneficiaries but also, for yourself in later 
years, a gtaaranteed income you cannet outlive, 


What a dividend paying $10,000 policy 


will do for you 
It guarantees to you when you are 65 
A Moxruty Income von Lire of |. . $100.00 
which assures a return of at least... | 10,000.00 
and pethaps much more, depending upon 
how long you live 


ACasu Serruement at Acx 65 of . . . 12,000.00 
It guarantees upon death from any 
natural cause before age 65 


A Cast Payment to your beneficiary of 10,000.00 
‘Or $50 a month guaranteed for at least 


24 years and 8 months... . .. . Total 14,823.00 
It guarantees upon death resulting from 
accident before age 60 


A Casu Payatenr to your beneficiary of 20,000.00 


‘Or $100 a month guaranteed for af least 
24 years and 8 months . . . . . . . Total 29,646.00 


It guarantees throughout permanent 
total disability which begins fore age 60 
A Morty Disasiurry Income or. . $100.00 
And the payment for you of all premiums 


For more information, mail the coupon below 


Pnorsrx Murua Lire Tnsuzaxce Comraxy 
412 Elm Street, Hartford, Conn. 
Please give me fall information about your new 
RETIREMENT INCOME PLAN. 
Name 


Retire 
in |5 years 


on your Present living Budget 


siven in this 
independence 


‘The plan works just as surely, whether 
Yyou ure now earning $1,009 0" $100,000 
a year 


cated and absolutely 
pendent of luck, business 
speculation, 

Every fact has ocen harvested oat of 
the 48 years’ experience of Cochran & 
‘MeClucr in the first mortgage invest- 
ment banking business. 


‘The plan is s0 simple, anyone can 
understand itso definite anyone can 
followit—andsacertain,noonecan{ail. 
Indion to the Francia depend 
ence Plan andthe nique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
things of life, both while build 
{ng your independent fortune and after 
you have ateained i. 
Wie lav th mon tpn rend 
this plain, straightforward, interesting 
book. 
Send coupon, We employ no sales- 
men, therefore none will cal. 


SERN, 
Ree es 


Name, 


Intwo-tone Arteraft 
(looks like leather— 
lasts forever) with the 
‘name of the magazine 


‘stamped in gold 
Popular | cover, ‘This binder 
Science swil hold six copies of 
‘Monthly | the magazine, and new 

'Y | copies ean be slipped 

Price $200 | us easily as inserting 
poungs Pepuia | sletter inan envelope 


Porurar Science Pustisuinc Co. 


New York City 


250 Fourth Aver 
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How Jack Nevins Made 
Sure of His Family’s 
Financial Future 
(Canina om ms 


the first year deposit (sce table) and by 
continuing to pay that small additional 
‘amount yearly, the insured can obtain 
what is known as “waiver of premium” 
clause. Then in case of total disability 
the insurance is kept in force without 
further deposits: or in case of temporary 
disability extending over a longer period 
than three months, no deposits need be 
made during the period of disability. 
‘This feature adds very little to the cost 
of insurance, and makes certain that it 
will not lapse during a most critical 


A MODERN INSURAN 
PROGRAM 

For Families 

Tanured - ~ Age 30 

Wife 


cE 


f Various Incomes 


Avorociately 10% of Income Available 


Annual Income 000 90000 $7000 
Gina Up Punt 209 00 300 
Eaaeation Fund 1300 20002000 
Guarantend Monthly toe 

‘one oe Lie  ) 
“Averge Tncome te Bert 

2 yen. uss 


| An Inve Investment Trust 
Rating Book 


—Trust Officers 


This investment trust Rating 
Book, published by United States 
Fiscal tion, sets up a 
standard of compatison, or rat~ 
ing, for the bonds, preferred and 
common stocks of 27 general in- 
Yestment trusts, Strictly compar- 
able statistics, compiled from 
official and other reliable sources, 
have been used. A summary of 
each company, including its lat- 
est available earnings statement 
is included. Investors owning or 
contemplating the purchase of i 
vestment trust securities, dealers 
and trust officers will find this a 
valuable reference book. It will 
be sent without charge to those 
applying on their business letter- 
head. Ask for booklet W-2. 


‘Unrrep Stares Fiscat 
Corporation 


80 Broadway 


| 
| 
| 
I 
Investors—Dealers 


New Yorke 


Insurance Stocks 


acticipate in he earings of 
feo the soundest 

Profitable businomen in 
we red that 


ehed png 
inatance 


toes of tamjer 
in ang up their nancial 


“WE RECOMMEND 
Baltimore American Tnsur- 
ance Co., (N Member of the 
Home Group) Price about 
58.—Subject to Market 

Ash for Clrentar PIL 
E. A. CAMPBELL & SON 


Spathern Building 
‘Washington, D.C 


Send for FREE booklet 
which tells how to judge 
security values 


vesting. By setting a 
definite goal for your. 
‘elf, you can be assured 


Financial Independence 


‘Mail coupon for Booklet PS-Sgiving 
further facts, also our financial 
‘atement showing resources 
‘of over $25,000,000. 
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How-Jack Nevins Made 
Sure of His Family's 
Financial Future 


(Continued frm pase 62 


To Help You Get Ahead 


‘THE Booklets listed below will help every 
family in laying out 2 Gnancial plan. They 
will be seat on request 


“How to Build an Independent Income" 
is the title of new booklet by the F. H. Smith 
‘Company which explains conclusively bow 
people of moderate means may obtain financial 
prosperity. “55 Years of Investment Serv- 
ice" describes the history of progress of the 
FH. Smith Company as well as makiog a0 
attractive suggestion in fist mortgage teal estate 
bonds. May be obtained by addressing the home 
‘oCce of The F. H. Smith Company, Smith 
Building, Washington, D.C. 


‘The House Behind the Bonds reminds the 
investor of the importance, not oaly of studyirg 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bood & Mort 
gape Co., 1188 New York Life Building, Chi- 
cago, Il 


“The Investment Trust from the Inves- 
tor's Viewpoint,” presents an explanatio of 
this form of iovestment in easily understood 
terms iluserated with some interesting examples 
of how the geoeral iovestment trast will help 
the man with $100 oF more to get ahead. Pub- 
lished fo fe distribution by Usited Seats Fis 
«al Corporation, 3o Broadway, New York. Ask 
them for Booklet IT. 


How to Retire in Fifteen Years is the story 
of « safe, sure and definite method of establish- 
ing an estate sod building an independent in- 
‘come which will support you the rest of your 
life on the basis of your present living bodget. 
Write for the booklet to Cochran & McChuer 
‘Company, 46 North Dearbora Street, Chicago, 
Minos. 


How to Get the Things You Want cllshow 
you can ai iosurance as an active part of your 
program for getting abead fnsocially. Phoenix 
“Mutual Life losurance Company, 328 Elm Street, 
Hartford, Cons., will seod you this booklet on 
request. 


‘The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
plaa will actually briog you Soancial inde- | 
eslence, Write for this booklet eo Iovesors | 
Syndicate, 100 North Seventh Street, Minneapo- | 
lis, Mina, 


‘The Making of a Good Investment ceils | 
how 634% can be made on investment in First 
Mortgage Bonds in units of $50, $100, $150, $520 
asd $2000; how the boods are prowected and 
how simple ic really isto purchase them. For 
2 copy of this booller address United States 
Mortgage Bond Company, Limited, Detri 
Michigan, 


Rolls Cigarette 
That Burns For 
Half an Hour 


Edgeworth Plug Slice pro- 
vides a new thrill—and saves 
Mr. Hjermstad $200 a year 


Pipe-smokers! Here's a hot tip on how to 
roll a real good cigarette with Edgeworth, 
Plug Slice smoking tobsoco, and it comea 
from the man who claims to be its origina 
tor. 


te 
saa ing ry a 
Seca tg 1 eed oct Hoes 


lice eatetding wer the haber 
dere pe—then Fld tp 


We wonder how long Ms, Hjermatad'a 

claim will go unchallenged. sone 

‘other resourceful smoker comes forws 
‘Mr. Hjermstad wi 


honor. 

Frersonal: | Lat. we 
apr yon free setelnings 
Heady vhubiel's 
Plug Slice so that you 
may experiment. your- 


en  Sisaply write 
your tebe’ aad 
édress to Lar 
Sompany, 10 
FTE reet, 
Richmond 
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article of merchandise adver= 
tised in its columns. Readers 
who buy products. advertised 
in POPULAR SCIENCE 


Nertised fe POPULAT SCIENCE 
Mowrmy" hae been seated or 
investigated. by’ the Popular 
Sticnee Institute of Standards 
and each advertivement carries 
tie “naignia Indicating = 


However, other products 
advertised in the ‘magazine 
Rot subject to test carry the 
same guarantee to readers as 
products tested. 
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The NEW GUILD 


Cash 


Plan Offers You 


1. Free Membership! 
2. Twelve Best Books 
of the Year at a 

Tremendous 


Saving 


and NOW— A GUARANTEE 
of COMPLETE SATISFACTION 


HE, Literary Guild is the only or- 

ganization of its kind in Ai 

It offers you free membersh 
association engaged in sponsoring the 
best books published. You pay only a 
small annual subscription for twelve out 
standing books a year—one each month 
much less than the same 
books would cost you if 
Bought in any other way. 
And NOW in addition to all 
of the features that have 
brought the Guild its 70,000 
members—Now your com- 
plete satisfaction ix guar- 
‘anteed! 

Heretofore The Literary 
Guild has offered cultured 
‘Americans a rare oppor- 
tunity. to economize on a 
telocted list of twelve of the | 
best books published each ¢ 
year. ‘The advantages of the 
offer, the quality of the 
books chosen, the merit of 
the entire plan have been s0 
remarkable, so wnique, that more than 
70,000 men and women have subscribed. 
Nov to this all but perfect plan has been 
added a new feature which makes it im- 
possible for you to lose. To the biggest 
book bargain ever offered has been added 
the priviloge of ezahanging a selection whick 
docs not meet with your approval. 


and Wien 
Tete 


The NEW Guild Plan 


‘The Literary Guild is in constant, in- 
timate contact with the book supply of 
America. Months before publication the 
Guild knows what major manuscripts 
leading publishers plan to issue. Authors 
and Fiterary agents also sub- 
mit their books. From the 
best of all this available ma- 
terial one book is chosen each 
} month. It is printed ex- 
presily for the Guild, bound 
in a distinctive Guild binding 
of the very best cloth and 
delivered to members by 
mail postpaid, on the day of 
publication. 

When the booksellers are 
receiving their regular trade 
edition, you are receiving the 
exclusive Guild edition. The 
retail prices of these books 
vary through the year, but 
no matter how much the 
separate titles cost elsewhere 
the subscription price to you remains the 
same for the entire tielee books. 

‘Most Guild books are fiction but a 
great. many are not. Essays, poctry, 
‘travel and biography are included in a 
reading fare so varied that in the first 
two years of its existence an amazingly 
high percentage of its members have re- 


t 
if 


newed their subscription, many of them 
‘saying they swish to belong for life, 

‘Among the past Guild selections have 
been such popular and expensive books ax 
‘TRADER HORN, BLACK MAJESTY, 
AN INDIAN JOURNEY, FRANCOIS 
VILLON, HAPPY MOUNTAIN and 
Me enon owt of te Gil 

real uid to ite 
ise has been responsible for this added 
Fextre which makes fr plan. the most ate 
tnd economical method of book buying 

ever devised. While the membership was 
ited toa few thousand members the Editorial 
Boar ind little difficulty “selecting. books 
which would please every member. Now, with 
the membership rapidly’ approaching. 160,000 


there are almost certain to be some members 
who will prefer another book to the Guild 
selection—some time during the year. For that 
reason it has been made possible for members 
to exchange a Guild book for any book now in 
pint in Amerie 


America 


the Guild plan, 
bookseller will give you 


THE LITERARY GUILD, INC. 
55 Fifth Avenue, Dept. 67-P.S.M. 
NEW YORK CITY 


‘THE LITERARY, GUILD, Ine. 
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Neglect of Home-Study Training 
Cost This Man $47,424! 


How much are you paying to stay untrained? 


Some time’ ago we received a letter 
which every man working for a living 
ought to read—whether he’s making 
$20 a week or $200. Here it 


“During the forty years, that 1 have 
been ‘working, my salary has averaged 
Jes than twenty-four dollars per week with 
the exception of the last two years while I 
have ‘been acing aa foreman.” T made 
opt ip Doan and sa, pou the 
lings “of others, what would happen 
10 me unless 1 found a way 

to train tor larger Fespons- 

bilities. 


“I had read of correspond- 
ence courses and began 
searching for one 1 thought 
would benefit me. 1 found 
Win the ‘LaSalle Modem 
Foremanship course, and 
benefited by it, my’ salary 
being nearly doubled, and 
was promoted from foreman 
to factory superintendent. 

“This happenedina period 
‘of about ten months, and by 
devoting only about four or 
five hours per week to the 
studies. 


“I am now enrolled as a 
member of the Industial 
Management course, and 
find the work very inierest- 
ing and beneficial. It can 
beapplied every day in the 
factory, and bringa results, 

+L regret that 1 put it off.to 0 late a 
aay ine reap the Beets Tan now 
tenfoying, and can truth(ully say to younger 
men that if they. would only prost by the 
experience of others they ean. gain more 
Knowledge through one” year’s trainin 
by LaSalle methods than can be obzain 
3 ten yea practical experience by hard 
work 


‘We quote the above letter not because 


the man who wrote it is making a stagger- 
ing salary as a result of his training, ‘but 
because It illustrates so clearly the princi- 
ple behind LaSalle training. 

Here is a man who all his life had ac- 
‘cepted the thought that he was compelled 
to work for little oF nothing. 

For one thousand, nine hundred and 
seventy-six weeks the writer of this letter 
paid af least 54 a week for the doubiful 
privilege of saying in the ranks of un- 
lrained men, 


Can anyone doubt that training. woul! 
rave doubled ie salary Jat a eanly 
‘when he was thirty-eight years younger 
hen he could attack his work with the 
Tbundant energy of a younger man? 

Yet his neglect of this main avenue of 
progiese cost hiza--lesving sienple ad 
Sompound interest out of the reckoning— 
the appalling sum of $47,424—a fortune 
in‘iselt 


If You Could Use $47,424, 
Pause Before You Turn This Page 


Perhaps you are already making quite as 
mic asthe writer of that leter perhaps 
‘ore, Perapejon tha account you my tne 
that his experince docs norspply to YOU. 
Bet if walning in Higher Accouneaey— 
or Modem "Stesmanahip or: Bounces 
Slanagement or Law--or Business Core 
fespondence —or any of a dozen ‘ether 
Bitbebes of bescesy Goold change soot 
fonyscigst dollars” fxd ns 
sore an 72a wee hich 
is eauly posible) and you 
now NEGLECT to advance 
Souraclfthroogh the trainin 
You peed rel yon to 
Waka, ahimryelght yeara 
from now to explait to those 
who are dear fo you why you 
Threw sway #47 4008 
‘We're not going to mora. 
lant Weise tot Seen wo 
to cite any of the thockan 
ot letert from: men who 
Save wot merely tacressed 
but doubled and tripled ther 
comes thro home-tady 
ng proce the, Eau 
itn Method. “We Arve 
a you ke, Bat 
emt yo You like, Bak 
tiderstady ‘plea, tha they 
srocll ook ltr the face? 
They would merely empharize 
them 


Below this text there is a 
coupon. It will bring you not only full 


‘Ten Years Promotion in One. 


If you are sincere in your desire for 
advancement, you will not turn this page 
tantil you have clipped the coupon, Alled 
itin, and by placing it in the nearest mail 
box’ placed yourse on the road to real 
success, 


LaSalle Extension University 


LASALLE EXTENSION UNIVERSITY, 


1 woald sweteome an 
‘copy of "Ten Years? 
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re SL 
FORMER PLASTERER NOW 
MAKING $12,000 A YEAR 


Worked for Small Salary 
Henry J. elinan had tle education 


es laughed at 
Wirt to jet ahea, bat be teeed ‘Hs me, Dut be 
hep in hw the fe ota, he eal sw 
fina ‘ate ad iui seus ty leat ofthe “ading contractors in hs elty” heard 
ti merely tinkering plate oF n Shouts beh young man” ane 'made Bin 
Triciyer apeentce ‘Superintendent ata ite increase i walary 


Glad He Studied at Home The Secret of His Success 
‘pie fhe otratial ConmevmiraceSchoia| Henry J. Helin i sacral ma tay be 
Sie ek fw’ hat namo 
aa wo, Site fe! aise that 'be had 


itary more, stead hot 


oy reine at 2 
PCS hat ca ie aluy to 9 te hen whch on ti an 


EfMuseas toee tre 


Wreck eicenty aod wel 


‘The success of Henry J. Beilman i just another indication of 
actical value of ihe home. study courses of the Tnter~ 
"iforthingcive ears theve schools have been elping itrabes only a momene—it dots obligate yous 
or thirty-five years these schools have been helping men to "It rakes only a moment—it does obligate you in any way— 
get ahead Ya busloess and in Ife and they will Nelp'you too but it may be the menms of changing your eotice hie, 


Mail this Coupon for Free Booklet 
INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 7617-F, Scranton, Penna, 


‘Without cost or obligation, please send me one of your booklets and tell me how I can qualify for the position or in the 
‘subject before which Ihave marked an X: 


ort you like best in the coupon printed below and 


eertimend ecpunta 
ae — i 
Banking to Banking Law 


Choosing Tools to Last 


POPULAR SCIENCE MONTHLY 


Tests by the Institute, Instead of Expensive 


Experience, Now Guide the Purchaser 


By MAJOR CARLOS DE ZAFRA 


Austant Director, Paper Bctence Toate 


shat tools are good and will stand 

under usage.” But, ordinary, 
it takes long experience and consi 
expense to acquire this knowledge. 
‘Meanwhile, many poor tools have been 
ought and discarded; many jobs un- 
satisfactorily done. 

If wisely selected, most tools will last a 
lifetime and, with this in mind, a tool 
testing service was started five years ago 
by Popular Science Institute to. provide 
readers of Poruian Sctencr Moxtuty 
with information enabling them to buy 
the right tools the first time. In counec- 
tion with this service, this magazine has 
maintained a protective policy of omit- 


JHE man who uses toows accumu 
lates in time a fair knowledge of 


ting the advertising of any inferior tools. 
‘Any organization must’ have sound 
basis for determis 


ng the worth of tooly 
or other products; a tool * 
means nothing all unio thor i ex 


experience and impartiality 
ind he ialgment. Such experience 
and impartiality, govern approvals by 
Science Institute, All testa 
Has Inetiets ere taco tn Cage Resear 
Laboratory of New York Univesity and 
to a point that provides accu- 
rate and complete information. All de- 
cisions regarding approval are entirely in 
the hands of Prof. Collins P. Bliss, 
rector of Popular Science Institute and 
Associate Dean of the College of Engi- 
seering of New York University. He is 


ako Consulting Engineer of the Bureas 
tandards at: Washington, representi 
the Bureau on the ‘Tools Commit- 


tee of the Federal Specifications Board. 

‘One of the chief problems that. has 
faced the Popular Science Institute of 
Standards in the testing of tools— 
and other products as well—has 
been to provide suitable testing 
equipment that would definitely 
bring out the facts regarding the 
product under test. 


IR instance, to determine the 
lasting powers of a tool itis neces- 
sary to devise both tests and testi 
apparatus that will enable The Insti- 
tute to duplicate exact working con- 
ditions in such a way that the tool 
being tested artificially receives years 
of wear in a few hours. 
wages ts ama 
testing equipment for the reason 
paratively few commercial 
testing devices of this character are 
available. ‘That is why the 
of Popular Science Institute have 
had to exert considetable effort and 


testing of 
the took-testing line have been under 
uy for five years and, while we have rea- 
son to feel-satisfied with the testing appa- 
Fats in use, and consider the test ndings 
sufficiently accurate and complete to 
vide a basis for determining the worth of 
tools, we fully recognize that there is still 
room for improvement—and probably 
always will be. 

With this fact in mind, our engineers 
are constantly at work improving test 

and originating new testing 
Sots tie cepa piinel od ces 
due to to 
the very fine {lon ‘The Institute 
has received from outside sources. 

‘One of the Intest developments in the 
Tine of tool-testing equipment is the 
rather ingenious machine for testing 
saree Stee Vsti arabia the 
accompanying ph parti 
i elanlage of Ue device tht In 
Practically one operation it determines screw 
the following six points which are all very 
essential in estimating the merits of a 
screw driver undergoing a test: 


INSTITUTE BULLETINS 
and 
SERVICE AIDS FOR READERS 

List of Approved Tools 

List of Approved Radio Prod- 
ucts 

What the Radio Buyer Should 
Know* 

Current Radio Questions Dis- 
cussed 


List of Approved Oil Heating 
Devices 
Advice on Install 
List of Ay 
Retageratien for the tlene™ 
Insulating the Home* 
*Price 25 cents each. 


Oil Heat 
efrigerators 
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_ (1) The brittleness or toughness of the 


tip, 

(2) The tightness of the connection be- 
tween the shank and the handle, 

(3) The limit of bending the ste will 
and withou 

(4) How much pressure the 
stand without breaking. 

(3) The relation between strength of 
the tip and strength of the shank, 

(6) It also is possible to determine in 
definite figures the twisting effort re- 
quired to drive a serew driver. 


[EE tristng force is applied by means 

othe beam, shown ith the, to 
wei ing from it, ‘The weight at 
Tatbek of tee mnie bs seaviy > 
counterbalance the weight of the beam 
and its clamps, so that when the serew 
driver tip is placed in the slot the only 
load or stress applied to it is by the meas- 


thine a hardened 
Hay trod vo cunt ip 
its are applied in a 
paren f direction and the twist or de- 
formation is recorded on the protractor 
‘mounted on the head of the machine. 
The behavior of parts of the screw 
driver during the application of the 
Toads i carefully wateh x 
ust at present, this screw driver 
arrangement is being used in making 
some particularly interesting tests, 
Under the direction of Dean Bliss, 
the work of the Popular Science In- 
stitute has been recognized by the 
U.S. Bureau of Standards and a spe- 
cial series of tests on screw drivers is 
being carried on to assist this Gov- 
‘ernment organisation. Information 
acquired from these tests will be used 
by the Federal §; ions Board 
in setting up specifications for serew 
alts, levi, for, testing screw. 
rivers is only one of many ingenious 
ments that have earned for 
dlar Science Tasitute the 
Ct lending authorities and the cea. 
dence of tool buyers.” 
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For hand made samples 
or production by thousands 
this grainless wood board 


A business crisis, New models to build. Samples wanted yesterday and production 
costs skyrocketing. In just such emergencies industrial executives have turned to 


Masonite Presdwood, the easily worked, 


grainless wood board. In your business, 


100, it may be found profitable. May we send you samples with which to experiment? 


In the changing times that de- 
mand new methods, for the 
new competition that requires 
new products, there is an ever 
growing industrial need for 
Masonite Presdwood—with the 
strength, the lightness, the ex- 
treme workability that only this grainless wood 
board can give. 

Skilled mechanics in the tool room, foremen 
in charge of big punch presses, find nothing in 
Presdwood to dull keen tools or wear out dies 
before their time. 

For Presdwood is just clean wood that is blown 
apart and then pressed together, under tons and 
tons of pressure. 

Because Presdwood does not warp, crack, split 
or buckle, there are no costly rejections in final 
inspection. And because it comes in ¥th and 
‘Hoth inch thicknesses and in standard 4 foot by 
12 foot boards, there is almost no waste to boost 
production costs. 


FOR KITCHEN 
CABINETS. 


Resists Moisture ~ Takes any Finish 
‘These grainless boards are smooth as glass on 
one side and textured like canvas on the other. 
‘The smooth hard surface with its delicate brown 
shading is naturally beautiful. The material 
resists moisture and requires no paint for protec- 
tion, It can either be left in its natural state or 


FOR RADIO CABINETS 


MASONITE STRI 


as: Lowry Missin 


asonite 
PRESDWOOD 


finished to represent the finest 
type of natural wood. 

Presdwood is used in both 
building and industry. It 
panels apartments. It lines 
closets and elevator shafts. It 
makes smooth, light shelving 
and attractive partitions, It is the all ‘round 
material for the inventor, the handy man, the 
home owner, as well as a product that is revolu- 
tionizing manufacturing methods. 


FOR PUNCH PRESS 
‘OPERATIONS 


From Toys to Motor Trucks 
It is used for kitchen cabinets, starch trays in 
candy factories, doll houses and toys, hydro- 
planes and outdoor signs, table and work bench 
tops and the sides of panel bodies on motor 
trucks. And wherever used, it fills a need that 
is exactly met by no other material. 


It pays to keep up with new methods and prod- 
ucts. And it pays to know just what Presdwood 
can do in any manufacturing situation and for 
any specific purpose. 

Samples to use in experimental work will be 
sent promptly on request. 

MASONITE CORPORATION 


Sales Ofices: Dept.723 111 W. Washington St. 
Chicago, Minois 


FOR OUT DOOR SIGNS 


“ 


What's Your Opinion 


INCE the recent pub- 
lication of George S. 


Ciena atten x: 
tricks ‘of mngie, Poretan ° 


‘Scnexer Mowrituy has re- 2 


an 

‘The following extructs from a letter from 

Howard ‘Thurston, dean of American magic 
rhe Editor. 


‘of you not to destroy the charm and 
fone of the oldest arts in the world — 
ic. Your expose of magic will do greater 


‘A trick explained has lost its value, both 
to the magician and his audience. ‘The ma- 
ble; the spectator 


performer and his wd 
IR oaly tek bed of 
comes vnlucles. The writer 
mit thousands of dollars per 

nt reveal the mpsery 


viog wiih ge. Tiere rich 
in peritting these articles to change 
iecrets to worthlessness as there 


justice 
‘our 
troul be for some one to change your valved 
‘watch to brass. 
“hres ofthe tricks you espe ae features 


formance catching gah and 
‘the ur, also the Levitation 


py ane 
yer poe 
oo 

SE cnsatin ot fit aad ea, a 
ssctibes Deas Vepeute seerhase 
{Sepang des rr ee 

ree pi nding te 

iow 
oe fe 

abe weored nents moheis oul beg of ren.te 
suaee fetes 
SEF eee a teal to yuo 
Porvtan Screven.” —Howanv Tnowvros. 


in my 


Dangerous Goldfish 
"Yee that Start Te: 


toy bees nam, 


the setting fire to furniture 


‘common enough to eli warning 

from the London County Council. ‘There was 

pe instance ere in which a fre was tarted by 
fe condensation of solar heat 

foind, watered bow! in which the family 
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vllfsh remained swimming quite happy and 
{inhurt while their water-fled| formed 
its incendiary tasks Don't soa thin 
tulicent fire hazard about shich to warn your 
readers?” C-A., London, England. 


Hope You're Wrong 
THY does Forces Scxuvce Morac 
ty toeake pote beers thet eres 
ruate, "tad “dra 
eee 
Beagnen lites moe hina ie 


dry as dst heyy, a Fed, and dl yan sh 
shoes. Porcuss 


T dou't see where 


Strexce. fits inthe. present 
People are only interested in enter 


Why Not Wear Rubbers? 


© PLEASEadd thistoyour 
Tist of "What's Sait- 


JF ALL the cruelties, 1 can think of noth- 
ing mare heartiow than waking hunan 
attributes Gncluding brains) om happy da 
bert E. Martin attempts to 
{Rew Byofe ae Animale Reale Pita 
“ME. Martin, ‘n't you cary the dog 
three squares « day for nothing, and a 
‘oun place by the fireside? And think of the 
contented cow—chewing 


oF the delighted og. ot the 
wail of « crying tenor? 
“Yes sir, the more I sce 


ince, 
“Yours for letting the prs be pi 
Doi, Columbus 0. = PR 


Here’s a Hot One! 


e 
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A Useful Short Cut 


SOME time ago 1 had 

really practical mathe 
b matical "short cut’ called to 
‘my attention. T have used it 
a great many times and have 
found it speedy and accurate, 

‘This pte prised 

‘4 mixed number, 

whole number being odd, by. two, without 
reducing to fractions or ‘carrying ‘aver 
customary fraction from the divided whole 
‘number. 


iminate the }4 and 
Sr tere Noy add the maeestoread tt 
Aenominator and. we have SI, Double the 


id we have 32. 

the new whole number, the 
tor und denominator becomes 
4 tor, and the doubled, denomi 
ator Beco the new denominator, hence we 


tre known to everyone. I hope that 
Frere interest to your readers 
lint, Mich, 


Which Railroad Is This? 
VE j 


T'am fying than I do-on my regular job, 
“Records show that tine of our 
sic eciente are caused direaly by cariow: 
‘ness and poor judgment on the part of the 
pil Tam convinced that most of the 
ther ten percent are due to the samme case. 
“very case of structural failure T know of 
was cnused by excesive stunting 
before (except in the case of obsolete war-time 
ie, Tipe pal wine of he 
best plane built, by it wer 


More Fun for Father 


© PLEASE accent my, congratulations upon 
Pie cowl Ielative to medel 
Telieve 

ich has beet 


demonstrate that a toy 
‘can be created in which interest may be 
indefinitely sustained and which is a constant 
‘timulus to the creative instinet, there would 
bea great increase in enthusiasm for this reall 
splendid toy. —T. C. L., Washington, D. C. 
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Men who “know it all” 
are not invited to read this page 


IIS page isnot for the wise young 

man who is perfectly satisfied with 

himself and his business equip- 
ment, who believes that the only reason 
he is not paid twice as much is that he 
has never been “given a chance.” 

‘This page is a personal message to the 
man who has responsibilities, who feels 
secretly that he ought to be earning sev- 
eral thousand dollars more a year, but 
who simply lacks the confidence neces- 
sary to lay hold on one of the bigger 
places in business. We should like to put 
into the hands of every such man a copy 
of alittle book that contains the seeds of 
self-confidence. It is called “Forging 
Ahead in Business,” and it is sent with- 
out obligation. 

We have in mind, for example, a cer- 
tain man who is now auditor of a great 
corporation in the Middle West. Until 
he was thirty-one years of age he was a 
bookkeeper. His employers had made up 
their minds that he would always be a 


ness."" Without any great hope in its 
results, he enrolled for the Institute's 
training. 

‘The first few months of his association 
with the Alexander Hamilton Institute 
were a revelation to him. He found him- 
self being initiated into fundamental 
principles of business that had hitherto 
been a mystery to him. 

He began quietly to make suggestions 
to the officials—suggestions that sur- 
prised them, because they had ceased to 
expect anything from him. They revised 
their estimate of his capacities; when 
the position of auditor became vacant, 
he was given his chance. And recently on 
an important financial problem, he 
argued against the position of the com- 
pany’s own attorneys—basing his ar- 
gumentson principles which the Institute 
had taught—and by proving his point 
succeeded in saving thecompany $60,000. 

The self-confidence that the Institute 
gave him has transformed that man. He 
will be a vice-president of that great cor- 
poration, and at 31 he was condemned 
to be a bookkeeper for life. 


AnnouncingThree New 
‘Management Courses 


‘The rapid developments in modern busi 
es have broughe increasing demand for 
fm extension of stitute service. 

To meet this demand the Institute 
now afer three new Management Courses 
in addition to its regular’ Modern Busi 
thes Course and Service. These are & 


These new Courses are of 
intret to younger excatives 
fefnite training in the managemen 
‘the particular departments of Business in 
which they are now engaged. 

‘The detail ofthis interesting develop 
ment in business training are included tn 
the booklet which the coupon will bring 
you. Send for it 


his job the Alexander Hamilton Insti- 
tute can do nothing. But there are thou 


sands of men who could double their in 
comes in one year if they believed in 
themselves and had the solid business 
knowledge to back up their belief, 

To such men the Institute offers 
“Forging Ahead in Business"—which 
describes clearly and interestingly what 
the Institute can do for you. Thousands 
of successful men regard it as one of the 
most valuable little books they ever sent 
for. May we send it to you? The coupon 
is for your convenience. 


FILL OUT AND MAIL TODAY 


bookkeeper. His wife was beginning se- Thousands Could r -==. === 85 
ceretly to wonder. Worst of all, he him. Double Their Incomes 1 ALEXANDER HAMILTON INSTITUTE 1 
self was beginning to lose faith. For the man whois perfect-- | = ee Se ie 1 
He sent for “ Forging Ahead in Busi- ly content with \ ees aaa polly oeed tral 
[oes | 

Alexander Hamilton Institute | 

i 

Executive Training for Business Men H 

= i 

H 


TieCanana, adder the desander Hanon 
pAcwruatis alle the ecm Hain 


Testa, Lal, CPB Bg, Torte 
Init of dnsrdi, He Cusrnagh Sk, Splery 
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HabatibocA| 


Careful Home Buyers 


Insist on Insulation 


OW much better it is to think of 
insulation before you build or 
buy than to be reminded of ie later by 
wasteful heat-leakage; dampness, 
hill and dranghs! seth 
ickly you at 
scbsvalesek hksey tony caleba 
when you visit homes that resist the 
ge of heat «that help keep 
‘ewarmnth inside during winter: 
scorching sun heat outside in summer! 
Gelotex, more than any other ma- 
terial, brings these advantages of 
insulation to American homes. Itsaves 
25%%or moreon fue bills 
and increases comfort all year ‘round. 
‘As a heat-stopper, Celotex is three 
‘times as effective as wood, cight times 


CELOTEX 


INSULATING CANE BOARD 
When you buy a house, look for the Celatex sign. 
It is your assurance of greater ome comfort. 


plasterboard, twelve times brick and 
twenty-five times concrete. Its effec 
tiveness is proven by the fact that it 
isused in thousandsofrefrigeratocars 
and houschold refrigerators, aswell as 
in more than 250,000 homes. 
Celotex is the only insulation made 
fron the long, tongh Sars fone I 
comes in big, stron; 
ide, 760 15 fect long and 7-16 loch 
thick. “These boards withstand all 
kinds of weather and add structural 
strength to buildings when used as 
ing. 
Clowes alan usd for inalain 
rool; for lining basements, sttcs and 
garages; for making comfortable ex- 
‘ra rooms out of waste spaces. 


‘As interior finish, Celotex adds new 
beauty to homes through its nacural 
tan color and delicate fibre texture, 

‘And for plasterbase there is Celotex 
Lath 8 inches by 48 inches, and 7-16 
inch thick. Te is especially desi 
toreinforc against plaster cracks and 

$. 
tered Ws 


‘on Celotex—and send in the coupon 
below for our free booklet. 


"exaadet 


jontreal. All 
reliable ly Celotex 
Building Board and Celotex Lath. 


‘The Celotex Comy 
Illinois. In Cana 
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earnmng to 


STOPPED with my hand on the 
door knob. Would that doctor 
find me physically fit? 

For years I had pictured myself 
zooming across thesky ina mail plane 
or a passenger plane, or writing letter of 
smoke a mule high.” Since leaving by 
school I had saved enough money to pay 
for the course. I had. convinced ‘my 
doubting parents that I had chosen the 
career for which I was best fitted. What 
fa job that had been! Finally, I had been 


By LARRY BRENT 


all right? Was my 
of this and that all right? How did I 
Know? A student I had talked to at the 
field had stirred up those doubts. He had 
said that the examination was a terror. 
“You don't go to an ordinary doctor. 
he had said, “but to one appointed by the 


Ves Fepsond the done: Z nse et 
of sympathy. I felt wabbly in the knees, 
‘queer in the stomach; my heart, was race 
ing: my hands and feet were cold, and I 
was perspiring. 

‘A young woman was seated at a desk, 
Behind her, on the wall, were signed 


u 


1B 


photon of fees ives: Would, 
Fictcheeh ever ion Gt apes 
ve the ge the lip of pape UC Ig 

Firs pred to oat tho Ht” 1 rnd 

Windaaae 7; Puancts, MLD. 

iti Madione Avenue 

ow York, Now 

Tatty Brent 


‘Curtiss Flying Servi 


‘The girl said, “Your appointment 
is for thirty, Mr. Brent, | Dr 
Francis will be free in a moment.” ‘Then 


‘and writing tn 


My full nanie 


‘she began firing qu 
anxwers on a long form. 


“Lawrence Arthur Brent 
Permanent, address? “Bridgeport 
Connecticut 
Place of birth? “Bridgeport 
Date of birth? “May third, 1906, 
Age next birthday? “Twenty-three 
Weight? “A hundred and eighty 
Height? * 
The gicl st mt flyers 
aretall. Y Fe 


are blue 

have you had? 
Ttold her I had graduated f 

high school. [signed the fors 


hhad bea filling in and looked up to 
see a man with gray hair, gray eyes 
‘and a flowing black bow tie stand 
in the doorw 
"The gist said, “This ix Lavere 


Trent, doctor. “He hus an appoint 
ment for a student flyer's examina 
tion.” Dr, Francis shook my hand. 
His hand felt warm and dry. Mine 


1 have felt cold and clammy 
tasked if Td ever flown. I said 
d 
Never been up in a plane 
“No, sir 
“Why do you want to fly? 


Adventure? Thrill: 
Tsaid T had wanted to become a 
flyer ever since I was a kid. 
Not since Lindbergh flew 


Pa 
No, sir, I was making working 
models of ‘every new plane that 
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came out when T was twelve, T 
Jumped out of my grandfather's hay- 


mow with an umbrella for a para 
chute when I was teu 
Hurt yourself? 


T sat down pretty hard. 
Hesmiled. “What have y 
ving highschool: 
ced on a newspaper, 


twenty-five-hour 

want to go on from there 

become a commercial pil 
Then you want the trans 


port exam) 
Yes, sir 
Follow mef 
My heart 
jump. 


all-repea haf iuto 
fish AY more 
Noes Mice. Tt must 


been twenty-five I 
aboutipr t 
jeky/mpobipes T 


fl heat 
Aut 1 saw 
strangelagki 
af 
sfgod on four long 
Iphek legs 
The wall. It re 
sembled « tiny stage 
fon stilts; my heart 


ine optical charts 
At the other end 
the room 
in white sat at a 
ny desk 
st-looking 
thirty 


the doctor, and 
walked out. I 
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the black-eyed man wanted to fly but was 
physically unfit—blood pressure too high. 


He had returned again and again, but 
always his blood pressure flunked. hit. 
Infected tonsils, Dr. Francis believed, 
were causing it. ‘The black-eyed man was 
going to have his tonsils out—and return 


LEARNED that applicants often fail 
‘of some defect which can be 
remedied, When it is remedied, 
obtain the doctor's O. K. to 
Twenty-five 


ilying 
of ‘every hundred 


applicants fail to pass the physical exat: 
ination. Of those who do pass, only about 
fone tenth ever learn to fly. The others 


lack something, perhaps courage, perhaps 
flying instinct, which no machine can test 
Lestimated, from these figures, that of 
men who came to Dr 

al examination 

flyers. The 
ty-three to 


every bundre 


Francis f 


‘De. Francis becked we aps 


1 X-ray machine 


“Sit down in that chair,” said the 


doctor. The chair was beside the desk, 
The woman in white was his technician 
and nt. She picked up a pad of tan 
tickets and said, “Your number is 928, 


She began asking questions in a soft, low 

‘as if she were trying to put me at 

ease, and wrote down my answers on @ 

form much larger than the one the nurse 
had used, 

Had I ever had rheumatism, asthma, 

malaria, and so on? No. How much 
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alcohol did T use? Did T ever take drugs? 
By drugs she meant medicines aswell as pos 
habit form =. No: I never tool 
medicine es ik in bed. The 
technician explained that people who tool 
medicine all the time were apt to be 
nervously unbalanced—wouldn't stand 
the gaff of flying. 

‘Had I stammered as a growing child? 
No. Did I have dizzy spells? No. Did I 
‘or had Fever had convulsions? No. Did I 
have headaches? No. Did I walk in my 
sleep? No. Then she shot at me: 
you remember when you fainted last? 

“T never fainted in my 


FTERWARD I asked her wh; 
hhad asked those questions. 

hhad they to do with flying a plane? ‘They 
were to determine, she told me, whether I 
‘was or had ever been epileptic. 

“How do you feel when you look over 
the side of a high building?” 

T hesitated, "This sounded tricky. 
told the truth: " Dizzy.” 
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She “What kind of 
position have you? 

T said I didn’t know. 

‘the clouds one minute 


chuckled and said, ““Disposi- 
tion—amiable.” T didn’t know 
he'd been standing there all 
this time. I didn't realize that 
not only my answers to all 
these questions but the way I 
swered them comprised a 
psychological test. The tec 
nician and the doctor were t 
ing to find out what made my 
Wheels go. What interested me 
at the moment was that every 
ody who came to be examined 
was ax scared as I was. Dr. 


they come here for their semi- 


annuals are scared. Floyd 
Bennett was always afraid he 
would not pass the eye test, 


“So do, most How is your 
memory? 

“Pretty ood. I remember 
faces but “sonsetimes forget [I 
names.” 


“Ever find yourself in a place 
‘and wonder how you got there?” 

Never.” 

If my answer had been yes, 
would have been an amnesia 
victim, It wouldn't be very 
healthy for a pilot to find him- || 

‘a mile up in the air and || 
Pet tev ioe 

‘There were other innocent 
sounding questions. Did I worry || 
about anything? I told hee I was 


‘worried right now about passing to share thrills 
‘examination, a ha CongratutettTo) 
o are ninety. i 

every hundred applicants. ‘The J) And gletmig chat Mr. Bi 


‘man who isn’t seared is apt not“) \ 
to make flyer. ‘Too 
insensitive.” While T was.puz- 
sling over this she shot anothe™ 
fast one: “What are you afraid 
of?" 

“Snakes!” 


T blurted. 


Step by step Mr. Brent will take you 
through his course. 
mise 4 single installment.-The Editor. 


Brilliant Series 


ther day I wrote a letter to Mr. 
‘which I said: 

‘our series is the most 
brilliant description of a pilot's 
training ever written. It’s bril- 
Hiant because it’s real. As I read 
I could almost hear the por 
ing of the motors and the whir 
‘of the propeller. I feel sure that 
every one of our readers is going 


‘My advice is not to 


although his eyes were excellent, When 
he started for this office he would try to 
read every sign on the street, no matter 
vow small or far away. He worked him- 
self into such a state that when he 
arrived here he felt sure he could 
hardly see anything. But his eyes 


who flew before the Department of 


Commerce took charge of physical 
examinations have defects which would 
prevent them from getting a license if 


they were starting now. These men have 
developed compensations. If they have 
good records they can often obtain waiv~ 


Taoscd i The doctor picked up a 
Tittle hammer with a w rubber 
hhead. He tapped just below the knee and 


rT) 


‘When I had stripped, Dr. Francie took my blood 
pressure end pale. I was afrald my’ pulse wos 
‘much too high. “And it wast But v0 fs that of 
‘everyone who takes the phnical examination 


as Sac we ahi, Nei 
‘other “one.” That leg. when tapped, 
Kicked up a little, too. My reflexes were 
all right. 

“'Stand up. Put heels together and toes 
together. Close your eyes,” 

1 did so, “Now stand on your right leg 

ud close your eyes.” 

red. My nervousness made 1 

‘abled a Tittle—but 


‘ow fifteen seconds on the other leg.” 
hen I bad done this e had me wall 
a. a.white line in a rug wi 


"The doctor asked me if Td ever heard 
of the whirling chair. 

Yes, sir. Do T take that next?” 
“You don't take it at all, ‘The tests 

‘ve just finished take the place of the 
‘whirling chair, We find out more about 
‘man’s sense of equilibrium by havi 
nd on one oy ‘and then the 
exes closed than we did with w 
chairs. You walked the white 
‘eyes closed to show us whether of not 


ind out that your semicircular 
canals are functioning normally and that 
Your nervous and muscular response to 
them is normal, The semicircular canal 
are part of the inner ear. ‘They're filled 
with a liquid and work on the same 
principle as a carpenter's spirit level. 
When you grow old the liquid thickens 
and your sense of balance becomes poor. 
Old men make poor flyers. Their mus: 
cular response to upset balance is too slow. 
‘Turn your chair around, please,” 


the other way, be 
placed a black disk over one eye and 
told me to read off the letters on the chart. 
at the end of the room. It was twenty feet 
away. could read all but the bottom line 
of letters with each eye. 
“Twenty-twenty for cach eye.” he said 
tothetechnician, (Continued on page 176) 
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How They Sank and 
Saved the S-4 


By WILLIAM W. MOss, JR. 


had laid out four 8,000-pound Suddenly a voice boomed through a 
anchors. Stout chains were megaphone from the bridge of the Falcon. 
attached to the anchors, and “Chewink, abo-o-o-y!" it yelled. “Buoys 
these, in turn, to buoys. From dead ahead—stand off 

the buoys, eight-inch " mani ‘The warning ery came from Lieutenant 
rope led starboard and port to Commander Palmer H. Dunbar, officer 
the Falcon's forward and after in charge of experiments. We halted, 
chocks, and there were fastened swung into a wide-age, and dropped 
to winches. By slacki ne : Gyafferwan! I was aboant 
rope and, 


~@ ing in apparent confusion. of the som 
€ ch oF; 


Te may mean ile to him. Here a 
member of aubeiarine crew fy 
fermping one of the iron hfting 
ingt fastened. (a S-#'s hulle 


tower a circular steel tower, ab 
feet high, had been built. ‘Th 
ance was the new escape hatch, d 
as a means of exit for submarine crews 
trapped under the sea, 


HE submarine lay to the Fualeon's 
starboard, She had red buoys attached 
to each of her ends 
finde “Lote, oak oll of hoes bed 
middle, Long, snaky coils of hose led 
from the Falcon to the S-J. On the sub- 
mersible, these were connected with air 
compressors, ‘The compressors were to 
blow out the water, let into the sub: 
rmarine’s ballast tanks during the test to 
ssink her. A. submarine of the S-) type 
ballast tanks, 


explained the details of the fortheor 
‘experiment. Aside from the officer 
charge, there were Lieutenant Norman 

8. Ives, commander of 


cold, bleak 
early morning re= 
ently T stood on 
the unprotected 
of the USS, 
ie layer and 
sweeper, as she bored her 
blunt nose into the fretful 
ters off Block Tsiaad. 
‘e had left the subs 
ie base at New London, 
Conn., for the bay that 
had heen selected as the 
scene of experiments by 
which naval experts are 
trying to make the seas 


tater for submarines. Naval ofcery aboard the the “S-f Lieutenant 
‘There were two of us on "uags tho. fares = Charles M. Momsen, 
the bridge—Lieutenant [ator used inex ving ‘covinventor of the famn- 


Joseph A. Rasmussen, the 
Chewinis commander, 
and myself,” The sharp 

ind that ha sarong. Gp ke 
Tight through my heavy ulster. My teeth 
lint 


last of the black-and. 
we sighted the U.S. 

rage vessel, dead a} 
Beate her lay the "298-foot steel cigar 


advisedly, for the S-5 is no longer an 
tundersea fighter. Today she is a float 
ing laboratory. Once an undersea coffin, 
the Government dedicated her to a series 
of tests. of which I was to witness the 
first, calculated to find ways of rewue 
when a submarine meets with accident 
far down in the sea. 
‘My eyes strained against my binoc- 
ulars. I tried to pick, up the details of 
from which men 
pnary Tegardless The submarine S-t siding bese the salvage ship, jt after she was brought to the surface i the 
of weather, and so the Falcon, as usual, daring experiment. Between the two venta may be sen ooe of the pontoons wsed in raising her. 
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N THE anniversary of the day on which the 
submarine S-4 sank with all hands off Cape 

Cod, salvage experts of the navy recently 

sank her again. It was a daring, breath- 
taking experiment, designed to test and prove the 
latest inventions for preventing recurrence of 
undersea disasters. Here an eyewitness gives a 
vivid account of this modern maritime adventure— 
a thrilling story of seafaring men who pitted 
science against the waves to save lives in the future. 


ous “lung” for divers, and Lieutenant 
Charleton Shugg, of the naval 
Construction and Repair. 
“The test is to determine the 
ticability of combi 


Fone then crawl through. dragging 

‘Our hope is to ropes after them. These were 

demonstrate a way of sinking pontoons 
ken vessel, and 

them with huge chains to the 

padceyen, great steel rings riveted/to 

if Il of the submarine, Then, 

of compressed air, we mean {o| 

pontoons free of the water 4 

‘them, In that way, weex 


‘Tragic exampl 
delay encounterd in ac 
were the 


City of Rome, and 
Mf, rammed and sunk 
hy the Coast Guard Destroyer Paulding 
in 102 feet 

Cod, near Provincetown. 
sunk with either ship was saved. Sale 
‘aging of the subs, changed into huge 
steel coffins, took weeks. 


‘The climes of the text—the gray nose of the 5-4 rising from the sem ip the are of 
foodiights. Slowly ie mounted ati reared thirty feet oot of the water- The spec 
tacular photo was tala from the salvage ship just aa the submarine reached the top. 


turn.were shackled toanchor chains, 
the links of which weigh ninety 
pounds each. ‘The anchor eh 
fastened around the sunk 
narine, were used to lift it. 
idea of the difficult 
y be gained from an 
the raising of the 
1 diver fell into the hole he was 
digging with the fire hose, In 
order to save himself from certain 
death, he had to turn the stream 
upon himself and literally blow himself 
to the surface 

Amid the clamor of public indignation 
that followed the two disasters and the 
futile attempts at rescuing lives, numer- 
‘ous suggestions were made, Some were 
ess: others plausible.” One of them 
was that 
anchor “chain problem. 
sould be necestary, because there wok 
he the big rings to which the diver could 
attach his chains, and the lifting of a 
sunken submarine would become a matter 
‘of days instead of weeks. Four of them 
were riveted by straps to the S-f, two on 

hi side of the water line, just fore and 
aft of the conning tower. 

Te was 8:35 ast. by my watch when the 
S-§ made her experimental dive. The 
skies were still overcast, the waters 
hoppy. It seemed an appropriate setting 
for the grim anniversary we were silently 
‘observing. For, though no one on the 
Falcon mentioned the fact, we all. kn 
that it was just a year since the S-{'s 
disaster at the bottom of the sea off 
Provincetown, 

‘Water was let from the Faleon into the 
submersible's ballast tanks. Slowly she 
began to settle. In fortunate contrast 


to her tragic (Continued on page 158) 
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A WEEK IN 
THE. AIR 


By MAJOR 
HA. ERICKSON 


Army Air Corps, Reserve 


: dropping her 


Refueling the Question Mark in mid-air, through a 
thirty (ont howe dropped by supply plane Aiyng above. 


lane glided px 
fora perfect, 


uesday’ morning ts 
Monday 


ker plane. Question” Mark 
} to set a new endurance record 
for all aircraft. 

Not once in 150 hours had the rub- 
d wheels of their great plane 
ved earth, Fed with gas every 


‘The crew stepping from the Question Mark atthe end of the record-beesking Might. Left to right: Seret. 
Roy Hove, Lieut Elwood fe Quesada, Lieut. H. A. Halverson, Capt-Ira C. Baker, and Maj. Cart Satz 
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Stoord the refueling plane. Left: In 
{erior of the Question Mark showing 
fanmel for recetving gaoline supply 


irs from a. 
sling ie had 
ry heavier-t 
tir craft's marke fore 
durance, and those of all 
dirigibles as well. But the 
machine's amazing mark for 

ice had been sur- 
the dauntless 


Spats, commanding ofcer: 

Ira Cr Baker, Lieuts. Harry A: 
Simcoe pal Eaton i, Growth 
Staff Sergeant Roy Hooe, charged 


three quarters of a mile to four tiles 
above the earth. Even so, they were not 
wholly isolated from friends and relatives 
‘onearth. Fast planes sped between them 
and the ground, like acrial_ messenger 
boys, with telegrams and written notes. 
Jjeals were “sent up"—a Sunday dinner, 
the day before they. landed, included 
such fare as soup, fried chicken, pota- 
toes, fresh peas, celery, ice cream, and 
coffee. When a pilot wearied he went aft. 
in a comfortable bed, while one 

fellows took the controls for a 
. Only bitter cold prevented an 
intended bath for the crew. Even medical 
supplies were delivered by airplane when 
cone of the crew suffered a minor injury: 
and a new win- (Continued on page 16 
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Setting the Type by Wire! 


THE year 1438, 
any, Johann 


N a 
boriously” put beside each other 
number” of small, wooden, hand 


carved blocks, Covering them with a 
thin fil of ink, he carefully placed them 
in a primitive wooden press, laid piece 
of parchment over them, and pulled a 
lever, When he took the parchiuent out 


it ore in Latin the words: In the be 
ginning God created the heaven and 
sini ‘The ant af printing, lst with 
the collapse of ancient Chinese civiliza 
tion, was rediscovered and introduced to 
medieval Europe. 

‘A few weeks ago, at Rochester, N.Y. 
Frank E. Gannett, owner of geatritinyot 
newspapers, threw the switch of a tle 

ent, Tnstantly, two @ 


intricate design, — stand 
room, were put. into. simultan 
tion.’ Untouched by human hands, each 
machine began to set. type! ‘The latest 
development of the printing art thus was 
successfully demonstrated. 

‘More. than "100 publishers, editors, 
scientists, and business men saw a man 
Blay upon keyboard, resembling that 

'& typewriter, while humming linotype 
and intertype machines, which a set of 
electrical “resistance coils had placed 
“140 miles away,” actually reproduced 
words as fast as hie could spell them out 
oon the keys! 

This marvelous new invention, called 
the “teletypesetter,” eventually may 
permit one man to set in type the stories 
of the world’s events in the composing 
rooms of a thousand widely scatter 
newspaper plants, 

Te not only wil save labor, but is de- 
signed to aid in placing news of the day 


| Latest High Speed Robot 
Puts the 
While It’s 
You Can 
Events of the Day 
As Fast as They Happen 


News in Print 
Sizzling—Why 
Read about Big 
Almost 


By 


JOHN LODGE 


before the public as soon as possible after 
it happens. 

Modern newspapers, especially those 
insued in metropolitan centers, are som 
plex and ieient 
attendinge for exadtptg 
Fame in the autumn 


who 
copy 
score and a detail 


newsh 
inks 
ing 


‘account of 
the contest you just witnessed. If it 
‘occurs to you at all to think of the feat 


most likely. 


paper fellows surely do work fast!” 
‘True. ‘But quick and. skilful labor 
ie would not do the trick. The 
solution of this familiar mystery 
lies in the use of every known mechanical 
device to place the paper at your disposal 
with the utmost ‘And so the news- 
papers are watching with tremendous 
terest the experiments made with the 
cletypesetter. 
How does it work? Come with me to 
the Rochester Times-Union plant, where 
1¢ astonishing test is in progress. 
‘one corner of a brightly lighted room the 
sending operator quictly manipulates 
the keys of a machine resembling an 
electrical typewriter. Across from him— 
an electrical distance of 140 or, if you 


will, 1.400 miles: 
setting 


the two great, type: 
. untouched by human 


e Keys on the typesetting 1 
move quickly, as if premed down 
Hy fingers. 

customary thing happens in the 
ex Little srthe brass 
nds ofthe letters—drop i 
places. "Swiftly and. noiseless 
Tove and the cast lines of type, each the 
idth of « newspaper column, slide into 
TMtieks” to be assembled later into col. 
uumns and these, in turn, into pages, 


HE, operator, punching the keys of 
his electric typewriter, perforates a 
tape, seven eighths of an inch wide, each 


group of perforations corresponding to 
a letter or numeral. 


The tape operates 
Aectrical_im- 


ng end, pro- 
the same perforations in a 
tape device slight! than the send 


ing apparatus. ‘This “receiving tape” 
aie ie aN tae eetype pace 


ccuss the potentialities of the new 
marvel with Gannett and W: 
Morey, of East Orange, N. J., its inven 
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setier will work more rapidly, than sn 
expert linotype operator. And any 
typist can operate the sending devies 
Both at the sending and rec 
ends, machines decode, the perfor 
and typewrite them. Thus the sen 
sees the copy he is wiring and the person 
in charge at the other end also has a 
chance to read it. When errors occur 
corrections can be made. 
the process of getting news 
volves the services of at least 
‘The new machine thus 
e four workers, besid 


F[TMESAVING is » consideration of 
utmost importance to metropolitan 
newspapers, especially those appearing 
in the “afternoon ning from nine 
A.M. until six P. at —W fgpm eight to 
fifteen different editio@yg The paper 
that first gets news 

street ” sells most copi 
‘sands of dollars a 
tain even a mis 

in this 


park to the news- 


the critics “fi 
graph. ‘The same condi 
or the fact that new 


have printing plants at as many as 

fe points in different parts 

to which duplicate and triplie 
ds are rush 


aE, mew 


. ‘The  so-call 
‘story of the gu 
y machine; the box score by 
hand. 


EACH player goes to bat iy that radio was to play a big part in 
the writer in the ball park issemination of news. Most metro. 
cates the plays toa telegraph politan dailies es high-class 
is side. ‘The opera- wien tinotype machine automatically cticking type into Fadi reo Do. you 
it to the newspaper print, the editor wadies the news on '# perforated tape. remember noticing. the last. 
‘The telegrapher at the Presidential campaign, th 
ing end quickly translates the of public interest. Few newspaper following is a complete st 


code on his typewriter. “He then 
passes the copy to the sports editor, w 
as left his customary dom 

his temporary headqu 
the composing room. 'T 
tor reads the copy. He checks 
up his box score, then hands it 
to the typesetters. These put in 
the type, changing the score 
and running story continually as 
the game progresses. 


readers are aware that reviews of plays, 
concerts, and operas are sent into the 
newspapers by telegraph. 


ters 


your favorite newspaper to 
the street with a full 

report of the speecl, 
about the same time the pa 
ticular session closed? 

Wel. this is how it was don 
he paper placed stenographers 
rel 


HAL | 


Meanwlile, the sports editor H 
satst Ue fendi, chaos ] agit: ‘citing ot end ce tha tate 
th nd. ancements and speeches 


verbatim, ‘The relays consisted 
of from six to eight girls taking 
0 words at the ti 
ir colleagues relic 
them at the loudspeaker, the 
stenographers typed the copy. 
which in this manner was placed 
infront ofthe editor, “copyread,” 
hheaded. and. printed “by. the 
time the session came to a close. 


is only a matter of minutes to 
send the paper to press 

‘The same elaborate prepara- 
tions and processes prevail in 
covering football games, prize 
fights, and all other fixed events 
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When the Sun Grows Cold— 


[WY 7 HEN the stars grow old and 
[the sun turns cold.” what wil 
VY weof the earth turn to for our 


* is part of the 
of Profesot Robert iS 


‘Technology. By the 
nseds it he belioves we shall have another 
‘sun to draw energy from and, meanwhile, 
we may have learned how to capture and 
harness the energy of cosmic rays poured 
upon the earth from interstellar space! 
When Millikan speaks, the world of 
science takes notice. Winner of the Nobel 
Prize for his work with electrons, regarded 
as ‘ane of America’s two, foremost 
ts ani 
Interpreters of 
mands the respect of his fellow-scientists. 
When T met him at the annual assembly 
of the National Academy of Sciences T 
was much interested to observe the def 
‘erence which every scientist present paid 


watch, the furnace of the sun slowly bures ite out. But its shattered stoma, hurled 
energy in the form of electrons for new sun to supply heat Yor future ages. 


to his opinions on every topic discussed 

‘That's why asked him what he thinks 
about the universe.” Where are we going 
here on earth, how fast are we trav 


aspects, for more than a thousand million, 
years, and hence that the human race 
probably can count on occupying it for a 
Ty, lone time to come, say another 


merely because of erroneous conceptions 
of the nature of the world in which we live 
are well illustrated by the historic record 
of miseries that came upon. the earth in 
‘4.0. 1,000 because of the widespread be- 
lief that it was coming to an end at that 
time,” he said. ““I venture the estimate 
that ‘the knowledge that man probably 
has another billion years ahead of him, 


 § NEW one will be born!” 
says the famous discov- 
erer of cosmic rays. Here 
“Dr. R. A. Millikan tells of 
the future fate of man on earth. 
If you've ever wondered where we 
are going, and how long our little 
planet will last, you'll read with 
unusual interest this interview 
with a great American physicist. 


Frank Parker Srocksrince 


which there is « possi 
to live at least a million times more win 
than hoor liven laliesiyto haven tapck 
larger influence upon human conduct 
than either the airplane or the radi 
Positive proof that the earth is a billion 
years old is found in radium-bearing 
rocks, Millikan explained. Radium has a 
Known duration of life, in the course of 
fh it gives off emanations, some of 
which evolve into lead. Lead s0 derived 
has a different atomic weight fro 
“natural” lead 


Dakota, contai 
ead, and exact measurement of 
quantity and atomic weight, checked by 
geologist, physicists and chemists ofthe 
ighest standing, has been accepted by 
scientists as proof of the earth's age. 


TTR stomic disintegration of radium 

set up much speculation among 
its.as to the possibility of extending 
the same process to other elements, an 
many amazing calculations have been 
made as to the amount of energy which 
could be obtained once humanity: dis- 
covered how to pry electrons loose from 
their atoms, a. process which would 
‘amount to annihilation, 

‘According to J. H. Jeans, an English 
astronomer, that is’ what is going on 
throughout the universe; the sun and all 


-the stags we can see are constantly die 
integrafing to produce radiation, but this 
aannihifation takes place onl 

a heafier atomic weight than uraniu 


is the heaviest known on earth, 
‘The Koungest stars, Dr. Jeans believes, 
are composed of elements of which we 
have no knowledge. 


'F WE could apply this, principle of 
tion to our familiar elements 
we could accomplish marvelous results. 
“A ton of coal provides energy enough to 
drive an express locomotive for an hour,” 
says Dr. Jeans, “but the annihilation of 
‘aton of coal would provide enough energy 
for all the heating. lighting, power. and 
transport in Great Britain for a century 
Millikan agreed with Jeans, but went, 
much further. 
“The process of radioactive di 
tegration can take place only in the case 
ofa very few (Continued on page 140) 
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Master of the 
Frozen Trails 


Tells His Own Story to 
FITZHUGH GREEN 


there was over $130,000 up I felt pretty 


T was taking 

a short cot over the hog-back of a windt 

pt mountain. I suppose the bitterly 

cold wind that was blowing m 

want to that exposed plac 

Thad soe fronblo tallag the dogs meer 

the edge so T could hurry dow 
They had better sense than I did. 

We were racing along the crest of a 

T doubt if it ever 

‘summer, 


‘Scotty Allan, driver of Alaskan sledge dows, 
‘ith two. of bis huskies. "n a bod jam’ 
Re'auye, Tid rather have dogs than men.” 


T heard th 
hov-ish-hhh™ ob 
breaking loose. 
A still: T knew 


it feet to face death: 
‘Uknow why that ques: 
ways makes me want to 


Twas 
too sure it was all up with me. 
Not sothedogs. They were 


know js that in a bad jam 
Ta rather hi 


Candle, 205 miles north, in nineteen hours 
inutes. ‘That includes 


ck ju 
edge Sone T f 
would have fallen twice as far; 
and there wouldn't have been enough 
wsand-foot precipice with a, snow We led the bunch. snow to cushion our bodies when we 
avalanche breaking away right under his On the way back I was still leading. Tt landed on the rocks far below. 
feet to plunge him to the rocks far below looked as if I had the race cinched. As As it was we dropped only 
will know how desperate I felt at 
that moment. ‘There wasn't 
to think. ‘There wasn't anything 
to grab for. It was just one of 
those milli my 
life was coming to a swift and vio- 
ent end on the side of « high Alas- 
kan mountain and that iny crushed 
body would be buried so deep in 
snow that people wouldn't 
until late the fol sum- 
f they ever found ft at al 
Thave my team of ten husky dogs 
to thank for the fact that Fean still 
tell the yarn of what happened on 
that day. 
Tt was right in the middle of the 
1910 Alaska Sweepstakes. This 
famous race was held at Nome 


jump by 


ian who has stood on the brink of 


about two 


The gaitant Uitte fellows pled unt their bellies nearly 
touched the yround. ‘Talk about yout cheers! To see 
‘Eve Hee dogs out-pull two big, heavy Gray horses! 
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hundred feet straight down. From a 
ledge we rolled to the bottom. I was 
stunned but I knew 1 wasnt killed 

wen T got my wits together I scraped 
the snow out of my eyes and mouth and 


untangled myself from the wreckage. 
Five dogs were up sniffing at me. ‘Three 
were badly hurt, and two were ready for 


the undertaker. 

But due to the quick thinking of my 
dogs I lived.” Moreover, with my wreck 
of a team, I finished the race and came in 
second to. boot! 

Don't think, however, that just because 
you own u dog he's going to stand by you 
the way that grand team stood by me. 
‘The dog must first recognize you as his 
master. He shouldn't fear you; he must 
respect you, and be gladly ready to obey 

you the instant you speak. 
7 You can't beat such faithfulness into a 
dog. 

A few years ago a man T 
knew in Nome brought a dog 
to me that he claimed was the 


The packed 
thle toes a 


‘good-looking dog, too—strong, 
een, well-built. But there was a defiant 


in 
other dog in the gang. He watched 
fut of the conser of his iu 
‘around, just waiting his e 

te what he thought of all men. I 
he'd been pretty badly used ever since 
he was a pup. 

‘After four days T harnessed him. My 
wife was scared he'd get me. But I know 
dlogs well enough to see when trouble was 
voming. On purpose I didn't have my 
whip in, my hand. I think that pus- 

Tack. “He'd never before seen a 
tman try to handle him without beat- 
ing him up first. He was going to 
wait and find gut what my game was 

fore he started anything. 

‘Soon as he was hooked on the tow 
Tine he began to make a racket. I 
went up and cracked him lightly on 
his nose with my glove. 

“Shut up, you idiot.” T told him, 

He came for me like a wolf. His 
teeth snapped a half inch short of my 
hhand, which T jerked away just in 
time, The rest of the team were all 
for finishing him off then and there. 
But I quieted him with a word. 
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Dog 


“All right, old skat 
old Jack. “Well have ‘ 
it out right now.” * 
At that he sprang for 
my throat. But T had 
carefully stationed myself just clear 
‘of his lead line. When it jerked him 
i i iim by his 


back j 


a ies os 
hail to bea bale Sight oT wank 
make my point. S forward 

ttabooked ‘him before he could come for 


‘me again. 
‘Again T met him in mid-air, clutching 
with bare hands at the soft woolly skin 
on either side of his jaws before he could 
act his teeth in my throat. Tt was dan- 
nus work. but I had done it before and 
new where to grab. 


‘0 ONE knows more about 
dogs than Scotty Allan, He 
is called the greatest master 

and racer of sledge dogs in Alaska. 
‘They have been his companions 


in raging blizzards and when 
death was near. His feats of 
daring in the All-Alaska Sweep- 
stakes, the dog classic of the 
north, form an amazing drama. 


teams at Nome, Alaska. Through bitter cold and 


Binding bieeards, these sturdy litle animals carry on. 


Down went Jack into the snow again, 
Ton top of him with all my weight. After 
hort strut he began to relax. Up 
again I got; and again he came for me, 
Bre 1 Ged tows kin to the growed 
three times he quit, I hadn't 
hhurt him one mite; but I had 
m who was boss. 
me here, boy,” E com 
ee 
is belly seraping the snow, 
he crawled to where I stood. 
patted his 


‘ow you and Tare 
going to be friends, 
duck, 


over his shoulder at 
the rest of the team 


as if to say: 

Well this 
bbad guy after all! 

Jack became one of 
the greatest sledge d 
‘of the North, and my most loyal friend 
until he died of old age. 

ag ee 
seeing @ log fights, There are a 
hundred reasons why one dog attacks 
another, and not the least of these is the 
pure joy of battle, 

Strange to say, the greatest dog fight 
Tever saw wasn't in Alaska at all, but in 
France. But they were Alaskan dogs 
doing the fighting, 

Twas block away when I heard 


snarling and screaming 
another, can make a pretty good row. 
‘You have no doubt heard as many 
as three or four going after one 
another. If so, you may be able to 
imagine what this fiendish noise I 
heard was like, when T tell you it 
came from the throats of move than 
Sour hundred doga! 
Think of it—over four hundred 
dogs all locked up in the same com- 
‘and. all ing at, once 
‘while they tried to tear each other to 
pieces! ‘(Continued om page 178) 


De John J 
Johns Hopkian 


Dr, Eugene Lyman 
Fis, Life. Eaten 


‘an ive longer. OL 


Prof, Harlow Shap. 
fey, Haryana 


Dr, Franz Bo: 
where between 
‘sod Jove 
wards "Fights ace 
food fer scence 


POPULAR SCIENCE MONTHLY 


Manes, 1929 


Science Takes Stock 
of Its Conquests— 


concept of the extent and 
dimensions of the. Universe, 
the announcement of the dis- 
covery of a method of isolat- 
ing chemical substances in the blood 
which has heretofore defied research, 
reiteration with new proofs of the 
doctrine of human evolution, a more 
detailed estimate of the age and the 
‘composition of the earth, and a heated 
discussion of the scientific concept of 
Deity, were features of the recent 
y-fifth annual meeting 

the Advance 


Nearly five thousand scientists, 
most of them university professors, 
1¢ results of 


‘and planets. 
bill be 


‘own, some appearing as spiral n 
some as Magellanic clouds. Our own 
tiniverse is from five to twenty: times 

other visible through 


‘The most distant galaxies are more 
than a hundred million light-years 
away, that is, it takes a hundred 
million years for their light, traveling 
186,000" miles a second, to reach us. 
Set’ down in figures this is about 


fifth magnitude will be vi 
light which to earth from such 
star is about what would come from 
4 candle 41,000 mules avay., The new 
telescope also will enable astronomers 
to make a weather map of Mars. 

‘The climate of the moon is. ev 
worse than that of the earth, Edison 
Pettit and Seth B. Nicholson, of the 
Mount Wilson Observatory, reported. 
‘At noon the temperature rises to 265 
degrees, but as the sun sinks it drops 
at the rate of more than seventy de- 
‘grees iu twenty minutes, until it gets 


down to 196 below xero, cold enough to 


freeze alcohol. 


HEALTH 


‘CE people get rid of the superstition 
that there 

vears to their lives they’ wil live longer, 
BAlDe Boge Eyes Tice, Gees al 
The Ife Eatensign Tatts, ‘There i 
no such thing as ical old age, he 
wid Te a diocese and fo always cai 


prize of $1,000. One of the hormones 
the pituitary gland at the 
base of the brain enables the body tissues 
to retain water, he said. Fat persons 
have too much reaction to this hormone} 
they should drink less than thin folk. 
Professor John J. Abel and. Dr. HI, 
Jensen of the Johns Hopkins School of 
Medicine reported they hud been able to 
make crystalline insulin, a remedy for 
abc eyethtaly inthe therein, 
Tnsulin is the hormone secreted by 
pancreatic gland, 
Knowledge of the action of the duct- 
less. glands may save society. 810,000,- 
by eventually eliminating 
the nine inillion defectives who are ab: 
ms Saat 


sity told the 
Association. Application by sociology of 
knowledge of the ductless glands, he said, 
might enable the world to. understand 
geniuses and recognize military heroes 
"Yor what they are, physically and men- 
tally unbalanced individual 


f 


CHEMISTRY 


‘HEMISTRY can make ar 
Sette na 
EE ie eteetcl ba pe 
tent iam ioe 
Sasi meetin ome 
Se SRST Ta nl 
ate ty tng Ee 
Seis ati ore 
Semester eee 
Factories have been established for the 
manufacture of paper and other products 
Tone State Eee 
‘quers, now universally used for finishing 
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American Association for the Advancement of Science, 

I probably the world’s greatest body of leaders in research, re- 
cently held its annual meeting in New York City. Just what 

did its many reports and discussions mean to you and me? To 
help you grasp their real importance, the editors of POPULAR 
SCIENCE MONTHLY present here in brief, understandable terms the 
first complete bird's-eye view of outstanding achievements re- 


vealed at the meeting. 


motor cars, resulted from the need for 
using up the immense stocks of smokeless 
ponder left fom the i 

‘Organic chemistry” is teaching the 
farmer to make the lower forms of Iie 
bacteria and molds, work for him, said 
Dr. Edwin E, Slosson, Director of 
Science Service, They pay better than 
‘ordinary livestock. By the aid of these 
microorganisms sawdust or waste molas- 
ses, combined with ammonia made from 
the air. all sorts of fats, protein food- 
stuffs and flavors have been made, 
Chemical research has shown many ways 
vase the growth and value of food 
‘and animals, 


g ) 


PHYSICS 


ALLOON juice” is being manufac 
tured in interstellar space, Dr. AA. 


iology, retiring president of the A, 
announced. Anatom, of he 
ascous clement first digco 
Sun, he explained, is, 
protons, of nuclei 
electrons, which Aare 


Noyes said, penetrating 
cosmic rays recently measured by Mi 
kan and) Compton evidence 
i in that combination some- 
where in outer space. 

‘Atoms of many. substances are con 
stantly disintegrating, Dr. Noyes said, 
but it takes some a long time to do it. 
Certain atoms have « hal-te of billions 

rate completely 
poe Teaye pnon 


@ 


ANTHROPOLOGY 


ictment against 
ereet-walking man that 
‘every bone in his skeleton testifies to his 
descent from the mud-eravli 
the coal swamps," Professor 
Gregory of the American Museum of 
Natural History, thus threw down the 
gauntlet of the evolutionists. Man and 
the higher apes came from the same 
stock not many million years ago, he 
asserted, but it has take perhaps 300 
niillion years to develop a mobile face, 
and, through treeclimbing, serviceable 
hands and feet. Man's ability to walk 
t. Dr. Gregory believes, made hi 
y inquisitive and acquisitive 
using his front feet for the pur- 
+ pose of helping himself liberally to every- 
thing in sight.” 
‘Dr. Franz Boas, of Columbia University, 


Here's the world of science at a glance. 


imated that somewhere between 500, 
‘000 and 1,000,000 years marked man’ 
existence 4 fr, but would not fix the 
place of his origin closer than “‘some- 
where between Italy and Java.” Dr. 
Ales Hrdlicka of the Smithsonian In- 
stitution, however, declared that much 
more excavation and research was 
needed before we could say definitely 
where and when man originated. 
Tt_was a good thing for man that 
the ice age forced him to “hole up” 
in winter, declared Professor Henry 
Fairfield Osborn, new President of the 
Association. For it compelled him to 
invent clothing, implements, tools, to 
snd enabled him to de- 


“ice ages.” in which a 
the earth was covered 


ra en ; 
pedition to the Gobi desert, orted 
dling tools made of jasper corre- 


nding to flint tools made by Euro- 
peans from 40,000 to 200,000 years 
ago. Twenty thousand years ago de- 


scendants of those ancient tool 
ce eleva ta lesa crane 
to America and dev ac 
tion of their own. 


ty 
PSYCHOLOGY 


OWS between scientists are a good 

thing for the progress of science, 
Prof. Edward G, Boring, director of the 
Harvard Psychological Laborators, 
told the Association. Scientific 


upto 
the one whose the is chen to 
‘or admit he i wro 


liar by fellow psychologists for sa} 
that the way to break ka bad habit is 
torepeat it consciously and frequently, 
present methods in psycho- 

fogol somechy sens: be act 
isolated and fragmentary, knowledge 
which leaves fundamental problems 
unsolved. He would have the Federal 
Government establish a national psy- 

chological laboratory. free from pr 
udices and fads, where long exper 
ments could be carried to completion. 
“Timing” is more important. than 
“form” in every kind of athletics, 
said Dr. Coleman R. Griffith, director 
of research in athletics and associate 
professor of psychology in the Universi- 

ty of Illinois. Some boxers, golfers. 
nis playershave (Cont 74) 


coud crawling reptile 


Prof, Alfred C. Lane 


‘1000 prise, for 


De. Harry Elmer 
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Fer above city teat 
Fad by hundred 
thousands of people 
below, the tole 
forms « billowing 
rope forty feet thick 


Capt. O. C. LeBoutillier— 


A Famous Sky-Writer 
Tells of His Job = ssse2sves0m2 


OOR old MeMullin—he certai 
got the ears kidded off hira 
time. But he had it cor 


America, which holds the sky-writing pat- 
ents for the United States. 

“Hello,” asked MeMullin, “how did 
you like the show?” 

‘What Cameron said I don't know, but 
T could hear the telephone receiver mak- 
ing the curious rattling noises it does when 
give city folles cramped necks whi someone at the other end is talking in an 
Sra teciwincnlioo, Reay tasks iat of the Gasnrhiog Corpection of seeing ssioael ulin 
oops he traces another letter it came back with the reddest face I ever 
smoke that spurts from the ‘saw on aman ‘Then the story came out— 
plane. and we haven't let him forget it yet. 


ich was the show New York saw when Tt takes queer incidents fike that—and 

it discovered that the city was 300 years NE of aviation’ mort Pis- | every now and then some odd accident 
old and decided the way to celebrate it MEeheanie RAT, | does happen—to make clear the inside 
wwas to have a jubilee. So the strects were telle here of his experi | stuff of sky-writing. Not, everyone real~ 
raped in bunting, flags fluttered fromthe | ences in the spectacular game ot | izes for instance, that if a aky.writer 
towers, and up went MeMullin, an Eng- | Sky-writing. iin x a atory of | splashed hismessage onthe sly right-side 
Tishman, to sky-write about entire sand dare-deviltrs, | to, trom his viewpoint (as MeAfulin di 
‘About 10,000 fect up he leveled off and! | Seqsoned with imum Fer fadtansa); tha. tana on theatre 
started writing. Crowds in the streets | ,.Known,se “Boots.” LeBoutll- | would not be able to read it—unless he 


stopped to watch him, then gasped. He | ler lean American whoserved in 
‘apparently had gone crazy, because he ia war piled: les wom the coveted. 
‘was tracing the cryptic message: Dist Flying Cross. He I. when ¥« 
spilt on | read the message from below, it looks all 
tempted trans-Atlantic | right. Incidentally, we have a patent on 
fight frou! Newoundland and ing backward 

recently was sclected by Mrs. 


Kane U. Stillman as co-pilot of OUR ieabeiaw 
her plane, the North Star, for 8 Ula ahem reaped 
buco, |, to New York. He pied tee Ey See eae fighting 
has been sky-writer since 1926, | _ plane, at a hun« lesan hour or more, 

as ‘writing backward as he This, of 


course, while he looks at his chart. If he 
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can watch the dials on his dashboard and N.Y. Spectators saw his 
the gages on his chemical tanks as well,he plane weaving a message 
is a very good sky-writer. and then, in the middle 
‘A sky-writing plane carriers, or should of a letter. the smoke 
carry, two hundred pounds of the chemi- stopped. Collyer traced 
cals that produce amoke when it takes the two or three more let- 
air. ‘That is just about enough ters, not realizing his 
snappy sky, message, If “brevity is the plight 
wit,” we sky-writersareamong the dawned 
drollest fellows on earth. \ long messag 
simply can’t be sky-written, and on that 
fact hangs a little story 


HEN the Prince of Wales visited away as 
New York City several years ago, go for Long Isla 
Cameron suggested it would te, nie the landing 
to sky-write a welcome. “Hello, ‘There's nothing a pilot 
Wales” was what he propoued. Everyone can do when be runs out 
thought ft splendid ikea except one of of smoke, He's simply 
our pilots—Capt. Cyril Turner, the first “out of luck.” “Au in: 
aky-writer in the world. Turner, an describable feeling of 
Englishman himself, was doubtful about helplessness comes over 
the propriety of addresing the heir tothe him and he longs. to 
fish throne in such a typically Ameri- speed as far ax possible 
can way. He called up the British Consul from the seene of 
and asked his eden 
“Ahem,” replied the Consul, ‘I 
really don't know that that would do. I 
fact, don't think that it would do at all 
Let me see. Lhave an Suppose you 
write this — ‘Wel. 
his Royal 


ash 


Collyer pulled a 
stunt like that 
over San Fr 


‘Any pilot at- 
tempting to write a 
phrase like that 
probably would 

‘out of fuel, let 
we smoke, Esti 


re 
fifth letter 
throngs 


conserva jarred ht Teter 
it would irik and bred fit 
out twenty- 
five miles in the knew he did it on purpose, so he was 
sky. Regretfully warded hy some coveted publicity in t 
Captain Turner ex- newspapers. Tdon't know of anit 
pained he could’ tcn"bond above where a aky-writer accidentally mis 
Il quite spelled a wont. It could happen, of course 
lange order and the project was aban but it's unlikely with « diageasn in front 


doned. of hit. 


F A motorist feels foolish when he runs 
out of gasoline, it isn’t 


HEN I made my sky-writing début: 

I felt like an actor appearing for 
he first time—and probably’ that: goes 
for every novice. Not that you do your 
first turn over a » That would be too 
uncertain altogether. Many a good pilot 
Undismayed, Collyer finished the word, falls flat as a sky-writer. So the i try 


y 
‘who met his death not long 


country race against time—was during went back and crossed out the extra “k" out is over the fly i. 

an advertising campaign over Brooklyn, with a trail of smoke. Only a few of us novice with hisamoke allready and starts 
to write. 

, ‘On the ground. observers draw a 


little diagram to show him his 
faults when he comes down. For 
instance, the first time his writing 
‘may slant “downhill” and a little 
practice will enable him to level it 
up. It's a curious thing, by. the 
“that a pilot's -handw 


in the least; he may pen a short, fat 
hand and sky-write in long, stim 
letters. 

Even experienced —sky-writers 
practice a message they are (going 
to write above a city—or, perhaps, 


just a few letters of it; some of the 
difficult combinations. Long mes- 
sages are not the only ones |that 
can't be sky-written: sometimes the 
word is impossible to trace, because 
th ©. (Continued on page 138) 
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Che Edison Was An Editor 


But He Was Thrown Into the River for Being 


Too 


“Snappy” — Dramatic Episodes from His Crowded Life 


‘OBL 
United States and benefac- 
tor of mankind, may you 
long be spared to continue 


‘your work and to inspire those who 
Will earry forward your torch!” 

‘Thus spoke the President of the 
United States over the radio to Thomas 
Alva Edison one night a few months 
‘ago, when the great inventor received 
amedal voted by Congress for a life 
time of inventing, which brought us 
to" The Age of Biectriit 

Almost, three quarters of « century 
before, this same Thomas Alva Edison 
Heed ernse tule uth endear 
Jess auspicious circumstances. At 


that time the constable of the little 
. Obio, Eainon's birth, 


town of Mili 


the danger of matches, while folks 
blie square waiting for 
the lash. 


he had started 
his control so 


whipping in the public 
warslng to other oy ¥ 
to “AL” as he was called in Mi 


(0 DOUBT the constable had a 
good time whipping young Es 


‘son, as he probably’ consi 
Ind’ “"wuthless.” A. teacher of the 
Milan school « short time before had 
spoken of the boy as being “addled,” 
while others in the town regarded him 


as mentally unbalanced and 
ie aes 
ire has pla important part 
in the life of the world's greatest in- 
ventor. It was a fire—the second in 
which he was vitally involved—that 
cost Edison ‘his hearing. He, was 
as a newsboy on a train of 
the Ghd Trunk Raroud between 
Port Huron and Detroit, earning money 
to buy materials for ‘experiments 
chemistry, in which he had become in- 
terested ‘when he was eleven years old. 
Edison got permission to use part of the 
baggage car as storeroom for his papers 
and candies, "Soon, however, he trans. 
ferred his chemical “laboratory” 
his mother's cellar to the ear, where he 
found time to pursue his studies. Here 
RL pe dbtles eg lara 
press and began pul a news 
Thich he called the Welly Herald, be- 
coming the first publisher of a newspaper 
printed on a ti 
‘One day a stick of phosphorus rolled 


ely to. 


from 


By JACK O'DONNELL 


anon in his tate twenties, when be 
was leunching his fret inventions 


RHAPS more than any 

jentist, Edison has been p! 
on a pedestal. And rightly so. 
He has done much to make our lives 
rand happier. For more than 
half a century POPULAR SCIENCE 
MONTHLY has reported and inter- 
preted his accomplishments to the 
American people. 

And so we are pleased to publish 
this delightful story of the man 
whose name is a symbol of our age. 
It reveals him in a new and humas 
light, yet explains the undying flame 
that leaped barriers and climbed 


to the heights.—THE EDITOR, 


from a shelf and fell to the floor. In a few 
minutes the ear was on fire. The conduc- 
tor rushed in with a pail of water and 
‘quenched the fire. “skipper.” a 
Hotcheaded Scotchman, boxed the ind's 
‘ears so severely that ‘the drums were 
injured. This injury ultimately resulted 
in Edison's almost complete loss of 
hearing. 

Edison lost his job as newsboy. Dis- 


Stat berger tobe Grey 


‘or a Dana had it not been for an irate 
reader. Tt seems that Edison was per- 
‘suaded by a chum to change the name 
of his Welly Herald to 1 


agen 

‘But Edison was ahead of h 
Michiganders proved a se 
sentful lot. One day The Paul Pry car- 
ried a story about a hypersensitive 
young man of the city which set the 
ossips’ tongues wagging, ‘That night 
the young editor was rudely tossed 
into the chill waters of the St. Clair 
River. ‘The hypersensitive young man 
did the tossing. 

This experience dampened Edison's 
enthusiasm for a journalistic career. 
‘Soon he gave up the paper and turned 
to chemistry und telegeaphy  ex- 
dlusively, 


the ‘station agent, 
‘was playing in the gravel on the main 
rack. "Suddenly: Edison say one of 
the cars which had been "kicked" 
out of a siding coming down the main 
line with nobody on it, Directly in its 
path was young Mackenzie. -Balison 
fi is newspapers and dashed 
lad, picked him up, and hurled 
himself and his charge off the rails, 
But Edison failed to get entirely clear, 
and a whee of the ear struck his 
Toth lads fll into the 
thetrack, cutting their fac 
‘Mackensie, xenior, admired the 
dt the young mewaboy:. He agreed ¢ 
teach Edison telegraphy’ as a reward 
for his "heoisn. "The. newsbay ar 
to spend considerable time 
with Mackersie, and after his dis- 
charge devoted from twelve to eighteen 
hours a day at the key. It wasn't long 
inti he was s0 proficient that he wat 
ven the regular operator's job at Port 
Et as while working on the net job 
the telegrapher's position at Stratfor 
Tinetions “Canada—that Ed'son's ine 
Yentivencss first asserted itsell, At that 
time a rule on the Grand Trunk railroad 
reir all egraper to sed the ig 
“ix” to the train dispatcher's office 
every hour during the night, the object 
hheing to assure the dispatcher that all 
grata were awake and on the ib 
hourly (Continued on page 167) 
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‘Drown eapecaly for Porotan Setasce Mowray by BJ. Rovenmeyer 


Thomas A. Edison, Genius of a Golden Age 


By his hundreds of useful inventions, including the incandescent lamp, be has led the word to anew era of electric marvels 
‘This remarkable portrart shows him as hei today, sll a woo 
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i sg Meet Some 
Queer 
A Ones 


No destat bile for the 
TRANGE faces) f 
many copders gf 
imal” kingdor 
yaghit yo you Pere by 
iF phofographers, tdgethel 


porcipine antertr of ‘Austra 
Webra arth Bot ie beck 

with ‘odd antics and thrilling 

baylles’ among the beasts, 
“birds, and insects—A surpris- 
ing snake that 
roosts—a lizard 1 


1a & clinch, When two lona-armed 
‘praying mantesatep into the ring. i's 
‘Tiong and thrilling ight to the Bish 


‘The feathers fy. Two wellfed turkey 
‘Cocks, meeting fa battle, stage as much 
(Granditand play ax pair of cumay heavy 
Selenite, Lote of foe but amnall damvege Human steeplejacks may envy 

‘the lisard which, with suction 
che on. ite toon, climbs up walla 


‘You might look like thi, ton, f you had ~ rs 
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Stealing the Sea’s Salt 
_ 
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bs Firemen Show How They 
Lives Saved Rescue Victims from a 


} Burning Building with 
by a Scarf! . . 


Help of a Neckerchief 


onl 
Sie 
S 


1A badly in 
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iit Star in the Movies 


‘The “studio director," George B. 
Stone, Tocunes ‘camera aod lights 
fon a group of his plant’ actorn* 


HAT no human eye 
‘ean see—the move- 
ments of a plant as it 
grows—theall-seeing 

camera reveals in the modern 


wonder of speeded-up movies. 
Tr'the late develoboenta at 


Los Angeles Iaboru- 
tory, George E. Stone, pioneer 
in plant photography, has de- 
veloped the technique of the 
rocess to an amazing degree. 
Under powerful lamps the 
growing plants are the actors in 
this unique drama, while an 
automatic motion picture 
camera governed by a time clock winks 
fat them from time to time ves 
fan indelible picture of each stag in 
their career. 
‘To indicate the principle of th 
ess, a homely illustration suffices, 
day to day a person may not 
growth of the baby of the family: yet. 
then the observer returns home from « 
Tong trip, the child seems to have gain« 
immensely in stature. So, in his plant- 
photographing room, Stone takes pictures 
Of the plants, not continuously but at 
regular intervals that may be one minute 
or twenty-four hours apart according to 
the subject, Meanwhile the plan 
wn ‘enough, to show 8, diference 
froagin ing to use up areel of fm in & 
camera, where. it. advances only three 
Garters ofan inch, the length of a single 
picture, a day! 
But if taking the pictures is a tedious 
it is not so with showing them. 
Wien the finished film is projected at 
ants Hetime ron of 
tonnions tot a plans Matias ren 
before their eyes. Some ides of the way 
the film is accelerated may be gained 


Amazing Dramas from 
the Lives of Flowers 
and Trees Enacted on 
the Screen— How New 
Camera Automatically 
Films Opening Buds 
or Breathing Leaves! 


‘Typical plant movie ma. At the left. reading up, an onals reveals how it 
unfelds {ta leaves. Center: An ambitious begonia that grew Fight out of 
the picture. “Right: Moots creeping through the sali search of food. 


from thy that if one exposure were 
‘the laboratpry wr hours, 


pax take) two] and a hélf\ days to 


Son) fe catgera 
Send’ grow right Dentarteed 
‘an ambitious begonia plant did in the 
center illustration. A choice flower bud 
ecasionally opens outside of the pictures 
for it may fail entirely to open, while 
iether opens out of sharp isouty Te 
necessary to outguess the plant to get « 
a 
charts of a fast-growing plant's previous 
growth are made before the specimen 
poses for its portrait. 

‘A branch of a prune tree bursting into 
blossom, a cluster of oxalis leaves opening 
in the ‘sunlight, and a mass of root 
tendrils seeking food in the soil are among 
the principal characters in a new fm of 

plant world tone is preparing. 
‘Another is an oak tree trunk that swells 
‘and shrinks daily, as revealed by a record 
that it traces upon delicate measuring 
instrument. And there are tree leaves, 
too, which obligingly “breathe” through 


Setting the master clock which con: 
rola "the photographing of the 
Banta "at prearranged “interval 


their tiny pores before the 
camera, and turn themselves 
away from the sunlight when 
it becomes too intense. 

Stone's remarkable new ap- 
paratus avoids the unnatural 
expedient previously used in 
takin such pictures, of grow- 
ing the plants in’ artificial 
ight. A. greenhouse expec 
designed for photograph work 
ie Me labortiery” toed 
patil eer na boral te 
‘center of this small glass room, 
‘The camera stands a few feet 
away, wit erful electric 
lamps on each side. 

At short intervals along the 
glass roof are roller curtains, 
their cords attached to a 
“master” line, The entire 
set-up of lamps, camera, and 
curtains is controlled by’ an elaborate 
time clock and control mechanism on a 
special shelf above the door. 

When the timer calls for picture, 
there follows an impressive demonstra: 
tion of automatic machinery. ‘There in 
a tick from the time clock and a 
whirring noise of an electric motor. 
Slowly the curtains are drawn over the 
windows and the room becomes dark. 
Another click, and suddenly the room is 
flooded with man-made sunlight from a 
8,000-watt bank of lamps. All this takes 
but a second. 


[OW the motion pi 
Tt takes a single 
tlectric lights go out. The roof curtains 
roll back. Sunlight pours in agai 
plant grows on, undisturbed, until the 
next picture. 

Without human attention, this electric 
camera goes on taking pictures for days 
of weeks ata time until it contains rll 

im that shows the growth of the plant 
from start to finish—a roll that will be 
run off on the screen in a few minutes’ 
time. 


ire camera starts. 
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STOCKINGS NEEDLEWORK 


‘Some of the 4,000 erystal patterns photographed by Mr. Bentley, What strange likenesses can you find in them? 
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Keeping Pace with Aviation 


Laying a “Carpet of Light” 


‘even of landing pilote, yet the light ie bright 
‘Seough to reed by. The tampa are set in a 
Care cane moushed_ on» wheeled platform, 


he new foodlight and its inventor 


USARMY TC-8 


‘A mare sign of the popularity of ir travel a thie ullgue 
‘trplane funk yard in Lon Angeles, Cal, where Arvigo 
Balboa! buys up smaihed planes wad sla the part 
Here you can buy anything from a. turabuckle to 
mote, ‘The iden originated when Balboal cracked Up 
Fis own plane and sold the parts for what he could get 


When Army Blimp 


‘The wnvwual photograph 
Shove shows the. U. 8. 
‘Army limp. TC-8 being 


Airplane Service fieted with liven gat 


Stations, Too from one of the gigantic 
oa ing vp to any few Army tank cart de: 
devaas sane serves ar ribet act months fe 
Sooryou fir down to toe Suc of Porous Scravet 
thew airport service station Mowraur. "On the car are 
‘ef the Aare Corporation of ‘ousted three tanks with 
Eattormias at oe Anaeen, apacity of 706,00 cable 
Sa" there ou cam ave \ feet'of helium under pres 
tre of 2,000 pounda tothe 

Jourplans washed reas 
Shed, or. repaired The - aoare ich~enough to 
Dhotowreph et the est fhe blimp. But it taker 
Showes plane being bathed = fwelve cardonds to inflate 


SS fo be the fst poblc 
ation of its Kind, and 
Gonens of plane owners 
‘ready ‘have taken 
‘entage of its cities 
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America’s Largest Passenger Plane—Foghorns to 


Guide Air Liners—New Ideas for Flying Safety 


MERI st thirty-two pas 
Sar pie er emetretin 
at Hasbrouel ts, 
‘and more are soon to follow. 
the Fokker Aircraft Corporation re- 
cently announced. ‘These 
craft, with a wing 
a hundred feet, wil 
Tangest transport planes in 
America, ‘They will be used 
‘on several of the new trans- 
continental lines now prepar- 
ing for operation. 
The platies can be equipped 
ial sleepers for night 
accommodating six- 
teen berths. A. buffet meal 
will be served from an elee- 
trie kitchen, and 
has a spec 
Ihelow the pilot’s cockpit. 
Four propellers, powered 
by us many motors, ar 
ranged in. tandem fashi 
‘one directly behind the other 
‘at each aide of the plane, 


«And Out You Go! 


[EN the pilot pulls 
Va 
chute releasing device, pas- 


sexgers int an airplane haveno 
option 


of 
be the 


bot: 


dividual 
that opens auto. 
id lowers him safely to earth. 
» which is being manufac 


beam of noise that resembles the beam of a 
‘and helps an air. pilot to 
The horn is 


that in case of accident th 
the parachutes with whi 
arly equipped until 

passengers is provided for fe pas- 
sengers, even if they have parachutes, are 
oo timid to jump with them. 

‘Now, if necessary, the pilot will unlock 
avafety lever that controls the new device 
and automatically drop out the passen- 
aers—either singly or all at once. When 
the last one is out, the pilot jumps. 


oth 
Seay ncked ta thaes 
hand seeding, 


“The plane flew over the feld 
les an hour, 500 feet above 
the hand of the pilot released seed from 
specially designed hopper and allowed 
it tofall evenly upon a strip of land ninety 
feet wide. Folowing the succesdul ex: 
periment, large areas along the Paci 

Coast may be similarly planted this year. 


A Foghorn for Airships 


a poe crates 
af eset 
strated recently at Camden, N. di» where “No Smoking” —But 


a new type of horn mounted on a city 
roof top guided the dirigible Lox Angeles 
in a series of tests. The dirigible re- 
sponded by flashing « light when it heard 
the sound. Eventually, according to the 
inventors of the horns, itis planned to in- 
stall one at each of an airport's four cor- 
nets, each sounding a different note, so 
that an air pilot approaching in the fog 
will know what course to hold to as he 
nears the field. 

Unlike foghorns of the sea, the mam- 
moth new sound projector casts a narrow 


They Do 
IGHTED cigarette stubs dropped 
EL from planes by aerial smokers con- 
stitute the newest and oddest of fire haz- 
aris, according to the National Board of 
Fire Underwriters. In wheat Selds and 
stubble beneath air routes along the Pacific 
Coast between Los Angeles, San Fran- 
cisco, Seattle, and Portland, as well as in 
the Hnberlanda, there is grave danger of « 
serious fire from aerial cate, a 
Despite “No Smoking” signs in the 


planes, the dropping of burning cigars and 
cigarettes continues, and the National 
Board is secking the codperation of 
the U.S. Department of Commerce in, 
preparing regulations to end it, 


An Amazing Stunt 
T observers char- 
acterized as n “square 
Joop,""'» remarkable maneu- 
ver unknown in air history, 
was the unusual stunt pore 
formed een at Curtiss 
Field, N. Y., 
Collins, test 


the first tworplace pursuit 
ship ever developed. ie d 
of 150° miles an 
straight flight is claimed, 


Better Roof Signs 


FOW much chance has 
‘an aviator of reading a 
laboriously painted for 

iis benefit on. roof top af 

city or town? About ax much 

as you would have to spot a 

certuin item among ah 

dred or so. in a full-pag 

newspaper advertisement, if 

you stared at it for forty seconds, say's 

D.C. Young, aviation lighting specialist 

of the General Electric Company. 

at eso, e pots out on 

Id be as large as a root W' ‘A 

Spoor Ietter cannot be read bya plane 
le high; a fifteen-foot letter is barely 

ible at two miles altitude, Moreover, 

1¢ proportions of the letter must be well 
chosen so that a pilot can distinguish such 

features as the crossbars of an “E,” 

‘Chrome yellow letters on a black roof 
are advioed by the Departinent of Com- 
merce for best daytime visibility. At 

cht the sign may be illuminated satis- 
factorily either by floodlighting means 
for by studing the letters themselves 
with electric bulbs. 


Warns of Sleet on Wings 


TROUGH a telltale detector mounted 
‘on the wing, a new electric thermon- 
eter warns a pilot that ice is about to 
form—one of the greatest menaces to 
aviators, Tn the pilot's cockpit a dial con- 
nected to the “ice-warning indicator” 
shows when the temperature is danger- 
ously near freezing, and indicates whether 
it is rising or falling. By watching the 
instrament, a pilot can know when he 
should change his course to avoid sleet. 
Another new clectric instrument. for 
airplanes isa fuel tank gage that measures 
the amount of fuel by its pressure on a 
diaphragm in the tank’s bottom. 
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Real Fathers of Flight 


When Wilbur and Orville Wright Thought 
They Had Failed; an Untold Chapter in 
the Stirring History of the Airplane 


By JOHN R. MceMAHON 


HEN Wilbur and Or 
Wright returned to Dayton as 
from Kitty Hawk. N. C 
after their first attempts 
fly in a glider, they were 
about ready to give up their exper 
flying and devote thei 
profitable bicycle b 


ip on those tables of wir pressure before 
aniag a new machine? ‘The apparats 
l by cenit to roger a pres 
the Wrights decided they could om curved surfaces was too complicate 
BR aie eats ected they soit nd costly. Maybe a bieyele would help 
Hawk next summer How abut checking to reveal aerodynamic sceets. Put your 
testing device fn froat‘and pedal for al 
vou are worth, ote € 

iattae 
on trafic 
ten to thirty tiles an hour. 


‘on the whirling 
of course 
ir pressure of 
is a per~ 


thought 
ofthe ee bit oe 
nds they had spent 
in the air, of their 


wiliary in ex- 
periment and alittle 
brother to the glider 


‘on the sands of 
Hawk, they 
wondered whether 
they had not. been 
wasting their time 
on a hopeless quest, 
But this mood did 
not last long. With- 
na week after their 
return the brothers 
wrote to Octave 
Chanute, 5 
ing they Had 
tered the gliding 
eT 
some possible 


i, mister! 
Lookit the , wind: 
mill on a wheel!" 

jected the boys of 
Dayton as Wilbur 
for Orville. went 
witha whirling wind 
yane on. a rod pro- 
i in front of 


led grown-ups 
“Does look fis vy 
cea roma ta 


ta Honoring the jyentor, Lord Thomson eft with a kid's 
bles. Afriendly cor: ‘Bean Acro Club. erets Orvilie Weight a 
esnondence fol, inetwengr ith anniversary celebration 3 Wilbur one day 


Towed. Chanute was fra 1.€- tomar teapot shore Wilbur begun buding Exaile ented 


of French descent, the Wnglts Be experimental ger forerunner of atrplanes corner watching his 
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ine for'n thousand years! 


‘The Wrights’ fist vist to 
Kitty Hawt wor planned 
primary asa vacation tp. 
‘They. Ute realized camp 
ing td fying hiders ‘would 
lead to mastery of the ait. 


Drother spurt past, when a stranger said: ‘The cloth was eut. at 
“That fellow can run his gizzard out, le or on the bias, 
wver make that thing go wp!” its threads 
nts never learned the identity 
ous pessimist, who divined 
urport of th 


the hard- 
ships of last year the 
Ion the wheel shed little Wrights planned | to 
n of curves and have a shed instead of 
pressures, Drothers planued the a tent at Kitty Hawk 
new gli ineral lines of the old, and to take along plenty of canned goods. 
at with gre A piteher pan 
creased to one in twelve in aceord with a short pipe dri 
flul's table, while the area was “donated to the 


urged to 308 aquare feet, making the Charles Webbert, the ph es. If you boys will board the Doctor I'll 
Hert ie ie ana nt rth Ail reed ry, Yen for a ee 
dora tvke i wa ohare as 

rig i ments, Pred a gue ‘somewhere that an 


twenty-two feet, the length wi ing i: 
rudder fourteen feet, Yad. the i “undertaker might be useful too. Ha, Ha!” 


See eetin wt ilding glider HE brothers agreed tothe genial 
ce for warping the wings. uilding a brothers agreed to the geni 
‘Soon Wilbur was absorbed in the task you let hi ante eral ‘They arrived at 
of stitching the wings of the new machine Kitty Hawk about July tenth and were 
fn the sewing machine inthe back yard of ™ Joie in fortght hy Haber and the 
their, Ha ‘Street home. He had ‘another protégé medico. A shed of rough umber was 
Fought the material himself in a big local enough aie built near Kill Devil Hill. Te was hangar, 
dry gos store, “After many questions workshop, and home for four men. 


‘10 cloth weaves, quality, bleachi i i pump with sand-driven pipes 
Po ioe Perron lacs eo dae mena 


‘cook, tended a gasoline stove and 
laid ‘out a model Kitchen with 
eggs of muumbered sequence in a 
rack and canned mathe- 
Salven! Th pated 

Ives. The camp was perfect 
‘except for a long hou ‘trudge 
through ankle-deep sand for mail 
and extra supplies, and-a plague 
‘of innumerable ferocious mos 
‘quitoes, 

‘Dr. Spratt was story- 
teller. Huffaker was allright, too, 
but absent-minded as to dish- 
washing and other domestic 
sieves, Chante made 5 weak e 

visit, observing the Wright machines his 

‘Wabor own partly built glider on which Huf- 


Bene Coches faker was working had been wind-wrecked 
Re Hering sad Onvtc. —the night before Chanute’sarrival, around 
‘August fourth. 

Ontmetackyadiawact isc Postmaster Tate and his brother Dan 
Hawthorn Stet tome, Wi took a hand with the others in helping 


i 
t 
I 
i 


to launch the Wright glider. Wilbur was 
aboard the first trip on July twenty 


Hh 


a 


seventh ina thirteen-mile wind down 
Kill Devil Hill, with Orville and Spratt 
fat the corners. ‘The machine quickly 
sowed to earth, The rider crawiet hack 
in repeated trials inches at a time until 
his weight was about a foot to the rear 
of the first position. “Then he sailed off 
neatly for a distance of more than 300 
fect. 


HE: gallery applauded but the inven 

tors were disappointed. ‘They saw thi 
sglider's tendency to nose dive suid ( 
backward. ‘The machine of last 
‘year had acted better with « fra 
ion of the present use of th 
front rudder. 

Once Wilbur was saved in the 
nick of time from a 
perilous stall by the 
warning yell of Orville 
on the ground: he 
turned rudder and 
shifted his body so as 
to make a safe descent. 

“Those air tables 
rnust be wrong, as we 
thought lagt, yea, ‘agrecd the 

ite wing curves 
toon Well rom 
anal make the curve less 

“The glider thereby became as well 
‘as lust year, flew 389 feet over 
ights and holiows, and held up well 
‘against a breeze of twenty-seven miles 
an hour. But this was not enough. ‘The 
machine was yet too wild and inefficient 
for the exacting owners, who measured 
its pull against a pair of scales and com- 
pated factors of are. vee, 2 
angle, and wind. spect with « high degreg 
onthe unpubl diary of the Weight 

ie unpublished diary of the Wright 
brothers, of which the more the 
passages are before me as I writ 
article, has an entry of some 600 words 
under date of July 90, 1901, which weighs 
the pros and cons of their work thus f 
and conveys an undertone of dejection. 


HEY st slid 
seventeenth and sta 

+.» We doubted that we would 
ever ‘resume our, experiments,” Wilbur 
stated later, Ale 

though we had brok- 
tears fee i 
tance in gliding... 
aud although Mr, 
Chanute...» assured 
us that ‘our results 
were better than had 
ever before been ob- 
tained, yet when we 
looked at the time 
and the money which, 
wehad and. 
considered the prog- 
ress made and. the 


on August 


nonin ‘and whatact, the ominent savant 
tried to. 


of be 


vehicl 
man from place to place at pleasure, re- 
aires the discovery of some new metal, 
(oF some new force. 
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ight ina way. Since no new metal was 
available, the creation of the airplane 
within the next couple of years 
night be attributed to the discovery 
of a new forve—the elemental genius 
of Wilbur and Orville Wright. 
It is darkest before dawn. If Wilbur 


had been a seer he would have amended 


rhe brothers did not know, of course, 
that in their discovery of the wing warp: 
ing principle, evolved by Wilbur from a 


twisted pastebourd box after Orville's 
concept of hinged wings, they had solved 
twenty-five percent of the flying prob- 
lem. ‘They were on the straight rond ht rou to 
Yictory but could not see it. Happily, 
they were pessimistic and inst 
gloating over their record as the world's 
champion gliders, applied themselves to 
a deeper amd more searching study of the 
a 

‘They focused their minds on the pus- 
ling incorrectness of the classic air tables 
‘These tables pretended to give the right 
curves of wings. Yet the last gli 
‘curved after Lilienthal’s rules, had about 
fone third the expected lift or weight- 
carrying power, 


it a quietus on the 
‘men and other fanatics in these 


ro nla ole ail 
‘hich could carry even a single 


Perhaps the learned professor was 


CTAVE CHANUTE, as president of 
the: Western, Souisty of Regions, 
asked Wilbur tonddress their 


Chicago headquarters on the aloe of 
aerial experiment. The bicycle men were 
put on their mettle Ca MI ad 
au audience of 
Sigua of 
fall Check 

everything! Well, 


distance yet to go, we 
considered our experiments a failure.” 
‘More tervely Wilbur at the time said 
to Orville: 
“Man won't be flying for a thousand 


years 
“The younger brother was more 
by nature and hhummed, 
‘Till the Clouds Roll By,” or cit 
onsfcCluns Maparine tor September 
lure's Magazine for September was 
on the news stands when the brothers 
got home and they found in it a cogent 


serub- 
bed thegreasefrom 
his hands, put on 
is good suit, an 
with a carefully 
written address in 
hhis pocket took 
the train for Chi- 
‘cago, where he was 
‘(Continued on 
‘Page 162) 
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The 5:21, U. 8. 
Navy subinaring, 
Ducking the big 
Willows ‘rolling 
ver the Under: 
thessea cradles 
oF Cerenquales, 


Hunting Quakes in a Submarine 


Here Is a Jules Verne Romance up to 
Date—A Story of the S-21’s Amazing 
Discoveries at the Bottom of the Sea 


And north of Porto Rico his instru 
ments revealed a mighty force 

undersea crust and 
island upward. Also, 
d, his tests tended to 


By NORMAN C. McLOUD 


ACK from an undersea. cruise 
through the Gulf of Mexico and 


ing westward. 


things he told a distin- 


earth beneath Wil 
gravity pendulums. 
He found the fears of geologists 
that the Mississippi's sit, piled up to 
delta, may cause a terrible 

re groundless. But in 

5 ‘of Mexico Dr. Vening- 
Moines discovered a veritable hot- 
bed of quakes, which either a slow, 
deliberate readjustment oF a colossal 
temblor will eradicate sometime. 


Dr, F. A. Vening-Melneas seinmo- 
fosie experimenter, tending del 
enduluina on ocean's Boor. 


Like one of Jules Verne's 
romances is the story of this 
's travels beneath the 
000-mile cruise. Lear 


Left to ight: Dr. Fred B. Wright, of the Cernedic 
Testitution: De. Vening-Meiness, and Elmer Gallina, 
fneval Rydrograpber, on the submarine $-2!'s deck 


Caribbean, where 
‘quakes occur, the 
placed the S-2/ at his disposal. 
nto this small floating labora- 


guished group of experts at a recent 
meeting of the Washington -cad- 
temy of Sciences, the U.S. Navy 
sand the Carnegie 


ture to. acquaint American scien- 
tists with his methods before he 
sped back to Holland. 


tory, the six-foot-seven scientist squected 
himself and a unique instrument of his 
own invention—three double pendulums 
in a special case. 

For weeks the 8-21 eruised the Carib- 
bean and the Gulf of Mexico while the 
expert discarded dignity and sat cross- 
legged on the — (Continued on page 148) 
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Vf you could look behind the 


that produce almost any ole, 


When the Radio Lion Roars 


slays Gow calleratcee Or a Mouse Squeaks, It’s an Ingenious 


+ Hewantel ajob forks Invention behind the “Mike”—A Story 


Mu a of Life in the Broadcasting Studios 


“Well, sir,” suid the boy: earn- 
eatly, “Eve trained him to tramp 
up and down whenever I give 
signal. When you need the sound 
program, he'll 


By EDWIN W. TEALE 


— 
of us pf We lis svaghes to 

t wy da fe of st 

the rad) realizd) the —~ghunds sfri 
indy simuple de- J At WOR, 


many of the sound Cox, a lean ex-cowpuncher and soldier of 
effects we hear. Re- fortune, plans, writes, and produces sound 
ceatly I learned the spectacies for his station. He showed me 
secrets of some of how the most lifelike imitation of a 
them when I spent mouse’s squeak is made by rubbing a 
several days watch- dampened finger tip along a pane of 
ing life behind the glass. 


make them! 


i id T saw any num- 
“That's an idea,” suid the official, 


al creatures whose 
the ether. 
E, L. Cox initiated 


‘The boy was led to a 
room that made his ey 
grow wide with 
ment. Tt was filled with 
noise-making — dev 
instruments that could 
luce almost any~ 
titng from the roar of = 


microphone in three 
jungle lion to the whistle famous broadcast- “F[VHE sound of waves.” he told me, 
sissippi_ steam- ing stations, WOR, “is made by putting sand and gravel 


WEAF, an d WJZ. on the head of a drum and stirring it 
WOR is the key sta- periodically with the hand. ‘The ‘moo’ of 
tion of the Columbia a cow is produced by blowing through a 
Broadcasting Com- long tube in.a peculiar manner. In one of 
pany network. WEAF our recent features, “The Retreat from 
and WIZ form the Moscow,’ the distant boom of cannon 
heart of the Red and was imitated by dropping empty five- 
the Blue networks, re- gallon gasoline cans on a table top. ‘That 
tively, of the Na- was the explosion, while the faint rolling 
tional Broadcasting of a drum gave the impression of rever- 
Company. ‘Their pro- berations. For the clank of armor we di 
grams are heard from covered that brass chains, similar to those 
‘coast tocoast. In their used to hang chandeliers, gave the precise 


fere’s out pony.” 


Holding them open-sid 
down he nae the 
top of a table in a stac- 
ato series that sounded 
exactly like the "‘clopp, 
clopp! clopp, clopp!” of 


a galloping horse. “ That, 
iecaplaited, "i the we 


hoofbeats are made in a See studios I met people effect we were after. 


radio studio.” fcisumaicedsateane: Who had been only “Here in the studio we have one rock- 
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aT 


‘And you find that we you listen. You 
‘moat nee the quaint characters portrayed. 


1¢ chair that plays a 
ductions. Tt has a peculiar sq 
the radio itis the exact reproduct 
the creak of an old farm wagon. 
even discussed insuring that chalPagaast 
Toning its squeak! 

Tadio Hon is a simple deve@with 
rosine string. When the string is pulled 
the ‘lion’ roars. Of course, a 
radio effects are made by ventrilo- 
iste, We once broadcast man 
tho could put on a five-man fight 
all by himself, ‘Recently, we tried 
2 unique experi ating 
war scene. We hed Sve phone: 
graphs with electric* pick-ups, #0 
that the different records of battle 


re played at the right 


factory belore the microphone, T 
learned. Over the radio there can 
benno baby in sight, as . 
to aid the usta. “And #0 Wor 
has a “baby-ery” won 
contract. She is Beatri 
land, an actress who has made 
of haitating 
reproduce the 


all she do 
lary for doing 
aking sounds like a 


Uncle Don” Carey, another 
radio performer, worked for weeks 
Tearning to imitate a seal. He hung 


keeper. 
vest before the "*m 
iatener, it sounds ji 

from the water, flapping 


But even queerer is the job of 
Swanee Taylor, famous “Sneeze 
and Snore Man.” Taylor is a 


licensed aviator and a former Army 
airman. One night, during the war, he 
was unable to sleep. 
bunk, listening to his 


He tossed on’ his 


snore, so named not because of any 

pon the hearers but. be- 
je with an inspiration o 
n breath; the troubled conscience 
ke 


For a dozen years he has 
adding to his collection, and 


out into sneezes as well. Now he has a 

ixteen kinds of snores a 

ten types of sneezes which he perfor 

before the microphone with all the se 
dge addressing 

has listed some of his pet snores as fol- 


apis 


nore, the whistling 
bomb snore; and the 
‘acme of all snores, the 
nspiration-exhala 
tion, which is deseribed 
ais arising and falling 
with the putt of 

jor boat at the 


Prt eoheettt 
sturlios, a few weeks 
‘ago, walked a man who 
ommned six rise binda 
le was positive that 
his birds woul make a 
hit on the air. But, he 
explained, they were 
temperamental. So he 
wondered if it wouldn't 
be a good idea to run 
to his 


wait until’ they felt 
like singing! 
‘That suggestion re- 


veals a common mis: 
conception of how ra- 
is promraice ar 
pared. Everything is 
scrangi te th 


and four hundred. pro- 
grams are worked out 
Tong before they 
scheduled to go on the 
‘The “continuity” 
(Contin 1 
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Back 


By 
KARL VOOGHT 


CHICAGO den- 
tist, Doctor 
Hilton Tra 
ones, revent! 
Rot into 

weadlines by 

ingthatourGovernment 
gas s0 powerful 
in destroy whole 

‘This gas, called 


principal nations, 
ut whether it will ever 
he used is a question. 

Jones had 


4 during the war 
factory near Cleve- 
|. known in Army 
circles as. the “mouse 
trap.” Great secrecy 
surrounded the reported 


trap, 
‘was required to sign 
agreement not to ¢ 
wnieate with anyb 


‘of them were not e 
lowed to let their fam: 
iis now, where they 
were, With every possi- 
infccomfort, the workers 
were confined under 
guard in. the “mouse. 
trap” until the war was 
over, ‘Then every trace 
of the plant and its con- 
tents was obliterated. 


F THIS gas ever was 
‘made, none of it ever 
reached the front. 
People who claim to know assert that soon 
after the Armistice all the mystery gas. 
except small samples for experimental 
purposes, was loaded in metal drums on 
f freight train. Leaving Clevel 
dark one night this train was given the 
Fight of way to Baltimore. There 
drums were loaded on a waiting shi 
which immediately put to Tw 
hundred miles out in the Atlin 
terrible gas was dumped overboard in, 
two miles of water. 

‘Workmen employed in the manufac- 
ture of the gas necessarily wore specially. 
devised masks and protective gloves and 
clothing. It has been said that a work. 
man summoned to the office of one of 
the officers in charge rested his glov 
hand for a few minutes on the back of a 
chair. According to the story, the officer 
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brief comment on the news of the 
reader writes. “I find this unusual feature by Mi 
Vooght as entertaining as a book of short stories. 
‘We hope you like it, too. 
your criticism you will help us make this new fea~ 
ture of POPULAR SCIENCE MONTHLY the most in- 
teresting and useful ever published.—The Editor. 


T WAS more than delighted with your new 


sat in that chair for an hour or two there- 
after, felt a burning pain between his 
shoulder blades. summoned 


poe 


is supposed 
to be an American invention, the secret 
of its formula, according to Dr. Jones, 
has leaked out and is in the possession of 
European nations. Tt is said to be easy 
cheap to manufacture in large quan- 
great speed from materials 
‘easily obtained everywhere. During the 
war the United States is believed to have 
held the gas for use only asa last resort. 
in caw of need. 
Our Goverament has aw 


ys refused to 


ew page of 


‘And we hope that. by 
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of the Month’s News 


Saving Niagara’s 
Grandeur 


ITE international 
board by 
the United States 
Canada: to 
means off preser 
scenic beauty of 
Falls, has reported that 
submerged dams of rub- 
stone built at strate 
fic points in the up 


river will keep 

yell of water” Sow 
over the fi 

the withdrawal of mor 


water for power purposes 
from the upper river, 

At Ningara more than 
£200,000 cubic feet of 


falling from the height 
of a fifteen-story bul 

ing, to flood Manhattan 
Inind thirty feet. deep 
in a day's time! That 


third of Niagara’s power 


is now being used on 
both sides of the river. 
‘The ice bridge which 
forms below. the falls 
every cold winter is one 
of the most interesting of their scenic 
attractions. It is often possible to walk 
wut on the ice bridge close enough to the 
ls themselves to get a cold shower 
h. And every winter the spray. 
freezing as it falls, forms pictures of 
arvelous beauty which change their 
from day to d 

‘Men now living remember when the 
Horseshoe Falls were nearly 400 feet 
nearer to Lake Ontario than they are now. 
From 1843, when measurements. first 
n, to 1906, the Canadian Falls re- 

led 935 feet, or at the rate of five feet 

‘2 year; since 1906 the rate of recession 


due to the erosion of the soft shale which 
underlies the limestone which forms thi 
lip over which the waterfalls. As that is 
cut away by the whirling waters at the 


‘Manon, 1929 


Absorbing 


Bits of 
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Romance, Wonder, and Adventure 


Behind the Discoveries and Conquests of Science 


base of the falls the limestor 
mined and drops into the gorge 
‘The limestone is thicker on the 


change in the position of 
the Amertoan Pulls 


Danger in Short 
Radio Waves? 


XPERIMENTIN G 
with short-wave radio 
ay between Sehenee- 
Y., and Aus- 

rs of, the 
Hectric Co 
pany found that every- 
‘one. who came into ti 
path of the waves ex- 
perienced a sensation of 
“feverishness.”” ‘Tests with an ord 
nary. clinical thermometer showed 
that the temperature of one of the: 
during fifteen minutes of exposure to 
the short waves, rose from the normal 
98.6. degrees to 100.8. All. showed 
temperature rises varying wil 
individual, 

Ts there a menace to hui 
Bhose short waves? Not only 
ow being generated for lnaulensting 
and communication purposes f 
Atations, but they are being st up by all 
sorts of electrical discharyes, wherever 
electrical machinery is n 

Whether the induced fever i in 
to those exposed is under investigation. 
Experimenting with rats and dogs at the 
‘Albany Medical College, Dr. H. R. Hos- 
mer reports that unless the exposure was 
intense and prolonged there seemed 10 be 
ino after effects. even though a body 

ture equivalent to ten or more 
degrees of fever has been induced. 
means of treating disease, short 
radio waves offer interesting possibilities. 
Physicians have obtained remarkable re- 
pulls and complete cures inthe tes 
‘of general paralysis by artificially pro- 
fluced fever: Eatients_ suffering” fe 
paralysis have been inoculated with the 
malaria germ, which causes a mild fever 
and is itself controlled by the 
treatment for malaria. Tf an artificial 
fever which does not itself set up a harm- 
‘ul condition can be safely. induced in 
human beings by radio, medicine has a 
r tool to work with. 


Mysteries in the Moon 


BOY arrested for theft in an English 
village recently set up the novel 
lea that, 


he was a victim of “moon- 
ind that every four weeks, at 
eof the moon, he went mad 
ind was not responsible for his actions. 
‘The case has revived scientific interest 
tn old beliefs about the influence of the 
oon. The very word “Iunatc.” applied 
fan insane person, indicates the once 
‘eneral belief that madness resulted from 
he influence of Luna, the moon; idiots 


life beg 
living 


tides every twenty-eight 
ologists are begi 
Various phenom 
recur at periods represented by th 
phases of the moon trace hack to 
primitive forms of life which 
dent upon the action of 
the moon upon the 
waters, causing the 
tides. 

All. of which raises 
the question whether 
planetary light rays 
may not have some 
effect upon 
‘earth, though 
‘ous person of scien! 
attainments. will con 
‘cede that those effects, 

stich as have 
heen ‘elaimed by ase 
trologers, ancient and 


we are be- 
grinning to learn that it is mot safe to say 
that any widely held belief is, untrue 
merely because no scientific basis for it 
has yet been discovered. The great mea 
‘of science take no such view. 


Seeing Like the Birds 


Ba C. SHIBA, a young Japanese, 
thas just perfected s motion picture 
camera which taker 20.000  picturet 
works so fast that 
minutes to show on the 
sl tee ‘pictures photographed in 
‘Ordinary motion pictures are taken at 
et of sixteen omg! the wae 
‘high, experiments have shown, ‘best 
superathioa in the Kaa at the, moon's depicts soinal motion, Alot can happen 
influence, however, is borne out by some in a sixteenth of a second, as the slow 
recent scientific discoveries and observ: motion movies prove. When we see 
tions. The light which reaches the eart! pictures taken at speeds up to two or 
from the moon is sunlight, to be sure, but three hundred a second and shown on 
it is reflected sunlight, and light reflected the screen sixteen to the second, we dis- 
tram, the sxrface ta sphere ecmee cover that the running hore the pote 
E That is the wight vaulter goss, through tany\ motions 
rays is twisted. Experiments with seeds which the unaided eye or the ordinary, 
exposed to polarised light prove that movies do not detect. 
they actually do germinate more sturdily ‘The Japanese high-speed camera was 
than those not so treated, indicating that designed to study the flight of 
the old farmers’ notion has a scientific the of learning something us 
basis. It is entirely possible that sus- aviation. Pictures taken and projected 
ceptible: peresee falling under the lalla et Sixteen to the sesead explain Tsay 
ence of light may be affected. things which were never before under- 
stood about how birds fly, particularly 
how they rise and fall on aur currents 
with just the slightest movement of theit 
wings, or none at all. ‘The bird's eye 


often referred to, in old literature ax 
ipa a 
the, 


‘The influence. though slight, might even 
be sufficient to disturb the delicate bal- 


register on man’s retina, and it sees 
clearly what to us is practical by i 
visible, But the new  high- 
camera actually shows the air 
rents themselves on the screen- 
i and falling just as 
sees ther 
Men will never learn to fly like 
the birds until they can see Tike the 
birds and take advantage of the 
motion of the air, us the birds do. 
‘This discovery may some day be 


to speed up and magnify the 
aviator's vision #0 that he can tell 
hen he. is approaching 
At present he has no way of knowing 
until his plane is eaught in a “hole 
in the air,” which he might. have 
avoided if he could have seen it. 


Ancient Words Still Live 


‘OMEWHERE in our atmosphere, 
aan official of a broadcasting con- 
cern told an Atlantic City audience, 
the words spoken by Moses when he 
come down from Mount 8 
still vibrating, If they  coul 
recaptured ‘they could’ be heard 
tod 
Theoretically that is true. What 
we know as sound is merely vibra- 
Vibrations once set up do not 
cease. ‘They become fainter and 
inter but never die, ‘The difficulty in 
picking them out. of the air is one of 
mechanics. But, there is not standing 
room on the earth for the series of micro- 
phones and amplifiers needed to-reeap- 


ture the faint vibrations of ge A 
though hardly th 
hough, bry th 

rN ote 

Originally. produced between beN walls 


‘echo them back. Soft plaster, 


whic 
hangings, furnishings, and recesses in a 
room absorb and deflect the sound waves: 
hard plaster walls in an unfurnished room, 
reflect the sound waves from one wall to 
the other and back again. ‘That is why 
every noise in an empty house sounds 


so miuch louder than in a root wi 
furnished, and especially if it 


full of 


"The most persistent echoes are to be 


befoge 
t to hear. Y ps 
ably would jough ti 
plify the soffad waves und su 
ifions pera they 


POPULAR SCIENCE MONTHLY 


ANe para 


When you ret = ne 
‘won rushed to the sce of «wot fre or gan mapysition 


ya pulmetee: The inhalator i aio uaed in alcoholic cane, 


found in the Swiss Alps, where the voice 
is reflected from one rocky cliff to another 
and words can be distinguished for several 
minutes after they have been spoken. In 
the Kootenai Mountains of Montana 
there isan echo which is said to reflect 


dly worth doing. 
‘The sound of the human voice, trans- 
Iated into, electric vibrations, canbe 
stored up in magnetized steel wires and 
released at any time, just ax it can be 
stored on a phonograph l. It can 
he slowed up for several seconds and then 
automatically released, which is done in 
some cases in long-distance telephony 
Tt can be picked up and amplified, as in 
radio telephony. It can be “scrambled” 
sothat the radio waves transmitted across 


Te 


cept by an “unscrambling” devie. 
jut nobody yet has tried, and probably 
nobody ever will ty, to recapture Lin 
in's Gettysburg speech, for example, 
although in theory it is still resou 


“Hot Ice” 
“ROILING 


A New Marvel 
xg by compressing it 


‘and making ice that is as hot as 
steaming 


ine that exerts a pressure of 
£600,000 pounds to the square inch, 


skyscraper pressing 
seems puny, In’ Professor Bridg- 
man's machine, hardened steel flows 
lke putty 


veh a pres 
‘pipe toa 
cs above the earth 
preasure experi 
Ling to ope 
tincharted fllda of resear 
lower end of the realm of pressure is 
already well explored, For example, 


steel cylinders filled with commercial 
gases at a pressure of from two to 
three thousand pounds a square inch 


are used facture of syn 
P 


aso 
Claude,  versat 
has discovered that a 
manufactured from the ait unde 4 
pressure of fifteen thousand pounds 
to the square inch 


BUbrben re yenture sonve tne 
limits startling things begin to 


happen. ‘The French enginer-cheme 
ist, Jean Basset, informs us that he 
has made diamonds with his recently 


perfected 800,000-pound-per-square- 
Inch device—simply by pressing them 
N coures be may be 
mistaken, as was his countr 
Henri Moissan, whose crystalline 
diamonds formed by compresion in 
cooling lumps of steel recently were 
shown to be spinel, a mineral of no 
great value. Even if Basset really 
can make diamonds they are likely to 
prove more expensive than the natural 
Lind! But that does not worry Monsieur 
Basset, who was just as thrilled when he 
found that he could squeese, petroleum, | 
i le, into 


‘Some, in fact, are already 
uch as turning water at 
150 degrees F. into “hot ice.” However 
much as these experiments may lead to 
commercially, they are yet in the lab- 
oratory stage. 


Steam-Heating Outdoors 
IHE discharge into the East River of 
ihe condensation ‘water from pin 
lectric light and power plants in New 
York City has raised the average tem 
perature of the (Continued on page 105) 
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Airestienn Hails the Autogiro 


D5 |ar 


Engineer’s Puzzles Prove Abilities of Workers 


INE pieces of wood are used 

ina remarkable series of tests 

which show men and women 
lat the General Electric Co., West 
Lynn, Mass., the work they are 
best fitted to do. Four thonsand 
persons have assembled these pieces 
(of wood ina jigsaw puzzle todemon- 
‘strato their mechanical ability. 
‘Those who completed the task in 
Jess than three minutes proved suc- 
cceasful when they entered engineer. 
ing, scientific research, or all-around 
ing. ‘Those taking from four 
ix minutes failed at jobs requir- 
ing mechanical aptitude. 
ry,,as measured by the jis- 
saw puszle, concerns mechanics 
Alone, Tt dove not give an indication pb fis than subjective, 


Wh sin neces of wend ot 
Inte Swe pnt, Jobnsat 
Sonne has eres 


rent 
{he mechanical ability of 4,000 
General" Hlectrie 

‘workers at West Lynn, Mone 


the candidate aby in other te of Sareritaie the 
For this purpose other test hav iMlered fitted for execu- 
devised. ‘One, which shows fi — mtg interested ‘opinions 
terity, uses a block with is 

fone end and a pile of pins at 


‘The candidate is timed Yerseehow long 
it takes him to put a pin in each hole. 
Executive ability is tested with words, 
‘the candidate replying to each with the 
first word that it suggests. If the words 
suggested are objective, relating to fact 


erolore_ demonstrates foger dexterity] 
‘ing ttn pn ite a Besteed lee 


ar 


eo 
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New Flying Field for Roof Tops 


'IGH officials of the U.S. Navy 
fand ° representatives of the 
French and English govern- 


ments recently witnessed a dem- 
onstration in Brooklyn, N. Y., of a re 
markable new. airplane ‘landing and 
launching device—a tilting platform 
which, according to its inventor, R. 
James Gibbons, a member of the ad- 
board of the Gugge aheim School of 


visory b 
Aeronautics, New York U 
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Aviation expert invents 
a tilting platform to halt 
planes in small space on 
skyserapers, steamers, or 
docks. May revolutionize 
construction of airports. 


enable a plane, 
in as small a space as'the roof of a sky- 

in a crowded business section— 
ue serving to halt a plane when 
or to speed its take-off when 


On this page our artist has pictured in 
detail the construction and operation of 
the novel device, of which Gibbons exhib- 
ited @ working model to the, _ 

‘Essent 210-fook run 
vig turret toface 


the wind. Its floor ism 
ing cables to halt an al plane and 


boring it to a quigg lighting 
tat a speed of fift ‘an hour, for exam 


ple, brought to a halt in eighty-seven 


ijustment of the automat- 
the platform will 


iner of ten tons 


be re 
evived ‘and launched every 
five minutes. 

‘Tests of scale mod 
wind tunnels assisted 
design of the -p 
‘The inventor says it ean 
be used not only on rot tops 
of buildings 

battleships or liners, in 
wooded and mountainous 
country where 
ings, have, been 
possible, and on post 
offices, ‘railroad sta 
tions, and docks. 


Draten especially for Porcran Scxeyce Mowry by B. G. Seieldad 


cy 


Turning Radio 
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Static into a Weather Prophet 


ADIO static has tetieput to work!” 
‘The Navy Department in Washing- 
using it as the basis for 
‘The apparatus. 
.. Eldridge, the officer in charge 
of the experiments, is seen using in the 
photograph. records the intensity of st 
as it comes in on a radio receiver. 
"The two large loop antennae are swung 


Does the Work of 400 Men 


AN BLECTRIC power shovel capable 
of doing the work of nearly 400 men 
hhas been built for stripping earth from a 
vein of coal at a Missouri mine. ‘The me- 
chanical monster takes bites as large asa 

average bathroom, swings them 100 feet 


largest. power shovel ever constructed. 


Operated by electricity and manned by 
a crew of three, it will remove 400,000 
cubic yards of earth « month. 


Net Catches the 

ir Mail 

'S to catch bags of 
hay 


‘two inventors, 
& Burehamn and Bol- 
ton Jones. Without stop- 
ping, the plane speeds low 
‘over the field, suspending. 
the bag of local mail at 
the end of a long cord fast- 
‘ened beneath the machine. 
‘As the cord strikes «steel 
framerork supporting the 
‘teeth along the framework 
ahenr it of, cropping the 
into the net. 

‘The inventors believe 
the device will speed up 
‘the air mails, and allow 
deliveries at ‘inaccessible towns wh 
landing is impossible. 

‘A somewhat similar device, in which « 
sack of mail is attached to a wire dragued 
into a funnel-shaped trouzh by a flying 

lane, was described in the December 

rorvian Screxce, MonTaux. 


Slowly shout, while the ap . 
‘© graph of the static and records the di- 
rection from which it comes with greatest 
intensity. The general assumption is that 
static is caused by electrical disturbance 
in the atmosphere and that storms 1 

be expected from the direction at w 
this disturbance is greatest. 

Further tests will be made inan attempt 
to discover the degree of accuracy that 
might be expected in forecasts made by 
the new storm-predicting method. 


A Rattle 2,400 Years Old 


LAT for twenty-four centuries babies 
have been amused in the same manner 
was shown recently when the Field 


50 1. 
‘The rattle, in the shape of a hedgehog. 
contains «lump of hard. mud, which 
makes the noise when the toy is moved. 


Know Your Car 


IHE hardest trouble to find and 
the easiest to fix once you've 


found it, is 
tmobile "It alwayy ie dificult to 
figure the direction from which 


high pitched 


Squ 
appear if the car is left standing in 
the rain, because wood 


tro 
the squeak w 
soon as the water dries 


Tests Show What It Takes 
to Make a Car Skid 
BRAW 


Towa, not long ago, to find out how much * 
force it takes to make a car skid. 
knowledge, ax disclosed by the Towa 
State College's test, is to aid in the design 


of banked turas on important, through 
highways, 
"The pull of the tru 


‘was measured by 
instrument resem 

ag, that was 
inserted as a link in the towing eable. A 
pointer registered the pounds of force re- 
quired to drag the cs twas im: 
possible for a man to run along beside the 
seale and take readings, electric wires 
“Itoit, Asheet of paper was 


Placed over the dial and sparky that 
Kecped throngh it from the potnter to the 
chal gave a permanent record. 


chanical Section Gang 
R. R. Ballast 

REMARKABLE ma- 

chine which replaces a 

pagtepe m Cord i fried 
the stone ballast lon 

valour was tested 
with success recenth 
he Pennapivocin Ball 
road. Tt propels. ll 
slong the all picking 
wip the stones, cleaning 
them,and replacing them 
as it goes. It is said to 
hhave ‘cleaned 1,200 feet 
of ballast an hour, far 
in excess of the amount 
cleaned by the average 
section ere. 

Railroad officials be 
Tieve the new device will 
reduce maintenance 
costs. 
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About Chemistry? 


NEST your knowledge with 
these questions, chosen from 
Tnundreds asked by readers. Yott 
will find a list of the correct 

answers on page 136, 
1. What makes things burn? 
Si lew Ge clever set other 
Teguminous. plants en= 

Fish the nol 

What simple test wi 
ae hhether cloth 
does baitery ack 
Vigan oo 


re 
all 


clothes? 


How Much Do You Know 
SS egy tien hand 


tween steel, east iron and 
softiron? 
What makes a bad egg 


‘made almost Breproot? 
10, tonne baking power 
. 


Tame Deadly Rays to Make 
Artificial Rubber 


HHROUGH a window of high-tem- 
perature glass, thinner than the thin- 

nest tissue paper, rays more powertul 

than those of radium stream at eight 

tenths the speed of light from a new ele; 

trie “cathode tube.” Six of the powerful 

new tubes, inv a 

of the Westinghouse Lamp Company's 

Bloomfeld, Ne do, nevearch, Soma 

have been sent to laboratories in various 

| parts of America, ‘There they may aid 

liscovery of a successful srocess 

| making artificial rubb the 

| of the effects of the rays ‘on 
Like the cathode tube perfected 

by Dr, W. D. Coolidge, of the 

| General Electric Company re 
rch laboratories tha, sem, tub 


raculously translghons subelaneed 
with its rage, caulipa Shited ool } 


tals to glow fier rabbit 
hair to turn white. By substituting 
lass window for that of metallic 
nickel film in the Coolidge device, 
Dr. Slack claims to have reduced 
its cost and made his tube a more 
| practic research instrument for 
the average laboratory, 
nother type of cathode tube is 
ita tee bode wy eae 
raph, a delicate Sayed 
ment recently employed by Dr. 
| Art, Atherton and otber engiacers 
lof the Westinghouse East Pitts- 
burgh laboratory to 
| study the effects of light- 
ning. With this devi 


the effect. of each light- 
is recorded 

In the 
tains of 


ning flash 
automatically. 
Chilhowee 
Tennessee the 
for the first time in hi 
ry, made a lightning 
i write a compl 
record of its course. 
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Traveling Sawmill Made from Old Motor Car 


85 


burz-saw that cuts 

lengths of cord wood into short 
blocks and throws them in a pile. doing 
the work of six men and requiring the at- 
tention of only one, has been constructed 
from an old motor ear by a workman in 
Portland, Ore. Blocks attached to an 
endless belt carry the lengths of wood up 


“Paint” Cars with Fabi 


AWAY coaches covered with fabri 
instead of 
England. ‘The 
plying long strips of fab 
of the car instead of paint 


Two sowel types of 
Eathode tuben 


‘endless belt is the only one required 
Human labor. After the stacked wound has 
heen cut, the operator drives on to the 
next job, 


Wants Science of Matter 


‘Termed “Rheology” 


BRAND-NEW scientific term, "Rhe- 
ology.” has been suggested by Dr. 


E. C, Bingham, chemistry head at La. 
fayette College, Easton, P 
‘Our knowledge of the movement of 


far greater, he says, than our 
about the movement of 
molecules. The former study has been 
responsible for the science dealing with 
tlettricity: The latter, dealing with the 
foe and deformation of matter, has never 
ae Sogn id Bi =~ says, 
suggests * Rheology” as the term 
to include our studies of the plasticity, 
Slasticty, and Aaity of totter 


Earth’s Shape Altered by 
Tides in Its Crust? 


ITE earth's crust rises and falls undee 

the influence of the moon, just as the 
water of the ocean swings between high 
tide and low tide. ‘This is a theory’ ad: 
vanced by Dr. Harlan ‘T, Stetson 
assistant professor of astronomy at 
Harvard University. It answers, he says, 
the puzating question of why the latitude 

a definite point on the globe varies 
Siig eta once tees fo 

If the moon forms tides wit 
‘crust of the earth's surface. thus 
its form slightly, Dr, Stetson points 
this accounts for such variations. 


Byrd Using Navy Sextant 


‘NOUR January issue it was stated that 

the bubble sextant taken on the Byrd 
Antarctic, Expedition was invented by 
Commander Byrd. ‘This is not correct, 
Byrd invented a bubble sextant, but the 
‘one taken on the expedition was designed 
by Lieut. Commander Noel “Davis, 
deceased, and Lawrence Radford of the 
U.S. Navy. Porctan Sctexce Moxtity 
is glad to make this correction in the 
interest of accuracy 
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Venomous Tarantula Lives 
as Long as a Horse 
\N INSECT that lives as long as a 
horse is undergoing observation in 
the laboratory of Prof, William J. Baerg, 
‘of the University of Arkansas. It is the 
tarantula, the horrifying poisonous trap 
spider of the southwestern states. The 
female lives to be twenty years old, and 
robably much older, according to Prof. 
Biuerg. ‘The male dies when itis eleven 


{rom the female. 
Another peculiarity of these spiders is 
their ability to withstand long periods of 
starvation. ‘The tarantula locates its food 
‘and sits at the mouth ofits 
Tor its dinner to pass in 
front of it. Consequently, there are often 
Jong stretches between meals, In the 
laboratory, the spiters have shown abi 
to go without food for about a month. 


Make-Believe Liner Built 
on Land for Movies 
FORM the sett 
jovie, a huge imitation st 
ly was erected in 
just north of Lon 
funnel und bridge of the 
craft towered above the level field, and 
the smooth boarded sides ereated the 
impression of a real bull 

To make the pictur 
thousands of gallons of water, 
sreat tanks, were flooded over tl 
waves to create a “storm at sea” scene. 
After making “shots” on board the ship 
for three nights, the costly setting was 
dismantled. 


Fishing with Stovepipe 
Aver of stovepipe tells Norwegian 
fishermen where to fish!” At one end 
of a length of pipe, a pice of glass is held 
in place with a water-tight joint of adhe 
sive tape to form a “water telescope. 
‘When the end containing the glass is 
‘thrust just below the waves and les at 
the surface, the men say they can see fish 
at a considerable depth below. The black 
Color of the pipe reduces reflection, 
creasing the effectiveness of the device. 
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New Bus Trailer Built to “Ride Like a Plane” 


“Pyicnway a; 


tended to give 
motor transport ers the 
smovih, cxay sensation of si travel bag 
been made possible by an “aeroca 

trailer, designed by Glenn Curtiss, 
concer American aviator. A pneumatic 


Trace Old British Town 


A. D. 60, about four years before 
Rome burned down to the accompat 

ut of Nero's fiddle, a small town of 
wooden houses on 
the site of the pres- 
ent city of London, 
England, went up in. 
flames. This place 
was the stronghold 
of the semilegend- 
ary Queen Boadi- 
‘cea, who had led a 
revolt against the 
Roman empire t 

years before thecon- 
flagration destroyed 


surface of the 


of the clay that was dug up, but that the 
earth had been burned 
red, like brick. 


Dental Metals 
Standardized 


S A result of a recent 

festigation by the 
U.S. Bureau of Stand- 
ards, dentists can select 
the "material for_ their 
bridgework and. fillings 
much in the same way 
that an engineer selects 
steel and other metal for 
building a bridge or a 
skyscraper. He can base 
his selection upon the 
knowr performance of 
the different alloys. 

“The properties of den- 
tal gold and alloys were 
studied and the manner 
in which each reacts un- 
der different. conditions 
were recorded. Thus, 
the dentist can make his 
choice of alloys to suit 
individual demands. 


hes the trailer to the 
ts. Its 
per 


coupling that att 
is said to ubsorb road 
Tight weight and strong construct 
smut high speeds, 
Passengers enter the streamlined ear by 
1 door at its side and have a clear view 
from several windows in the body. Re- 
cently the “aerocar,” traveling from 
Florida to Detroit, Mich, is suid to have 
maintained an average speed of forty-two 
miles an hour. 


Whirling Cylinder Drives 
Odd “Flying Worm” 
HUMMING bird’s flight is said to 
have suggested the iden of a strange 

aircraft nov under construction in. San 
Diego, Calif., to its inventor, Paul Mai- 
Wurm’ Becaise itis designed to be driven 


the ‘at 
ing the ship forward. 
ig are taken care of 


Totating cylinder designed te replace blade ‘propellers 
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They Fastened on Buttons 
Centuries Ago 
UST fox geeks aes nas een 

ally accepted in antiquarian circles 
that ‘buttons as fasteners for garments 
le their first appearance in the fie 
ith century. "Ehen an American, 


that buttons were used by the 
ancient. Greeks and Romans, 
‘A thorough survey of Greek and Ro- 
wan works of art in the museums of 
vrope showed Miss Elderkin that 
buttons were found on the armor of the 
‘warriors and the tunics of the women. 
hout the ages, buttons have 
le variety of materials, 
gold and silv 


consider 
; ustry has 
24 y) = began ae cng from which 
» 1 Berman chemical wizards predict most 
Old Barracks Wrecked by Tanks in War Game of our clothing wil be macalscticel in 
the not far distant future, is aid to be 
HURNING splintered timbers ushing stronger and faster in color than the 
the greun “hay tanks ig out the vegetable ivory from which most of the 
plawed back and forth through a row of other in a clood of smoke from the ex: butions that we wear today: are m 
Hbandoned barracks at Fort Lewis, near hausts of the motors 
‘Tacoma, Washington, recently “in a which, drove. the 
pratration off their power, Like powerful tread 
ron elephants, with lowered heads "A barbed wire 


k Movie Camera Takes 
Panorama of Card Game 


HO cheated? On 
the expressions 0 


{after the other, 
the faces of six tanks as 
nd acard table though it had been 
ation picture prod made of toothpicks 
‘appear on the screen for the aud find string. When 
scrutinize. The illustration below shows the war machines 
how this panoramic view of the players finally came toa 
. stop and the 

ning crews 
mounted, 


‘was moved at uniform reel by mane of 
layer was sat Strithge “Mystery House” 
ee ee Looks Like a Villa 
in focus. “A long wooden arm supported Tor the new t 
the wires furnishing current to Uh amen whwe job itis to operate them. HAs probably America's queerest 
; house. stands in, the Santa, Clara 
 U. 


S. Has 6,643 Leng S ifor ond out like a 
PRs oe see tyes the sane level, connected by 
P YOU counted alidge tle of raring passageways and co 

nisinets itwould take dor ‘The house as but 
you meaty ive dayn, of 
founting: day and story goes, Uhet as long as abe kept adding 
to umber those spanting to it she would not dic. So, 

nthe sight yours carpenters Wwe 

ct the maze of wings and turrets 
ef theNetioel Riveresad of tke rering strocture, 
Harbors Congress git Its inte 


lied ‘up behind, closet doors oper 


includes only bridges that 
cross riversand bays serv- upon blank walls, trapdoors and. wei 
ing as waterways for navi- steps of only two-a 

gation. Of the number, and balconies 0 
2.837 are railway bridges. trance to them, Some of the rooms con- 
‘The remainder are high- tain elaborate gold plate and silver fix- 


way spans. Sixty-two of tures and stained glass windows valued 
the bridges are a hundred at $5,000 apiece. ‘The apparently separ- 
feet or more above the ate structures seen jn the photograph 
surface of the water. aboveall are part of the one house. 
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Dashboard Cigarette Case 
Supplies a Light, Too 
WENTY cigarettes ean he placed in 
4 compact dashboard ease. witht an 

lectrie lighter attached, which has been 
designed for motor- 
ists who want to have 
their “smokes” handy 
when driving. ‘The 


ack bt 
the amnigeter, 

‘op of the 

it the 


NU at 
case/ Mist adi 
inane, When a lever 
at “the botto 


case is moved, 


the side and 
drops into its place i 
the case. ‘The lighte 
head is pushed in to es- 
tablish electrical contact when a light is 
desired. ‘The device, its maker points out, 
ss crushing the pocket 


Bird Fertilizer Producers 
Protected by Law 


HTP masters carelessly blowing the 
foghorns, disturbing the guano b 
nesting on the islands off the coast of 
Peru, wre punished with a fine; and if 
it in discovered that their vessels a 
proached within two miles of the islands, 
oats are confiscated! 

‘This new law was passed by the Peru- 
vian government in a drastic campaign 
to protect the birds, which, as described 
in m recent issue of Portian ScreNcr 
Moxrity, produce large quantities of 

‘an excellent fertilizer. While gua- 
ind_in various places, the most 
Yaluable variety--containing’ from thir- 
teen to fourteen percent nitrogen and 
like proportion of phosphoric acid—is 
exported from the Chincha and other 
lands near the Peruvian coast. ‘These 
lands produce $1,000,000 worth of the 
fertilizer a year. 


Studying Mystery Disease, 
Doctor Is Stricken 


Tant” disease w' 
medical men, recen 
tim when Dr, Edw 
U, 8. Public Health Service, was stricken 
with the fever. 
cent issue of Porotan Screxce Mowry, 
the gold medal of the American Medical 
Association was awarded to Dr. Francis 
{for his isolation of the germ that causes 
tularemia, or rabbit fever. 

Doctor Francis has been devoting his 
time for several months to studying th 
new mystery disease and recently a 
nounced that he had discovered that 
cows have Malta fever and pass it on to 
humans through raw, unpasteurized milk. 
Although the disease is rarely fatal. it re- 
auires from three to five venry to run its 
course. After the patient is apparently 
well, he is stricken again. ‘These recurring, 
waves of illness, lasting from two to three 
weeks, have given the sickness its com- 
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‘mon name of “undulant” fever. It is 
believed Dr. Francis contracted the fever 
from cultures with which he was experi- 
menting in the laboratories of the Public 
Health Service, in Washington, D. C. 


Headlight Glare Reduced 
by Two New Devices 


VO REDUCE eyesteaia and nervous 
tension during night driving, a combi, 
nation antiglare device has been invented 
for the use of motorists. An adjustable 
arm moves a sheet of translucent mate- 
rial behind the windshield to kill the glare 
of an approaching headlight. Tt can be 
adjusted to suit the height and position 


of the driver. 
Over the bulbs in the headlights of the 
machine are clamped colored deflectors to 


—_ 


soften the illumination coming from the 
upper half of the lights, which most fre- 
quently shines in the eyes of approaching 

rivers. ‘The rays from the lower half are 


said to illuminate the road ahead clearly 
for the driver. 


‘This combination, sa 


\ing his own light 
then mecting another cate 
Armchairs of Rubber 


RMCHAIRS upholstered 
rubber were recently 


don, England. They are 
guaranteed not to get 
“lumpy” under contin- 
ued hard use. Another 
exhibit. was a rubber 
paving block, which was 
taken from a street 
where it had been in use 
for two years. During 
that time, $2,000,000 
tons of traffic had passed 
over the block, but it 


‘was still in good shape. teen and ‘owne''s regntraton card 


I sasbie, 


> 
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Follow These Rules When 
Giving Baby Sunbath 
TEN giving the baby a sunbath, 
physicians say, certain rules must 
be observed to make sure that the proc- 
ss will benefit instead of injure the infant. 
First of all, the baths must be given reg- 
ularly. Exposure to the sun must be 
gradual to prevent sunburn, and mothers 
Should be ‘careful to sce that the sun 
strikes the baby's cheeks and hands, but 
is kept out of its eyes. 

‘The child should be turned from time 
to time to expose both cheeks. ‘The rest 
of the skin ld be tanned gradually, 
‘This can be done by rolling up the baby's 
sleeves, taking off its socks, and so 
Beginning with from three to five min 
utes a day, the period of exposure must 
be increased by slow stages until the 
maximum of one hour in the morning and 

oon has been reached. 
sunbat hould be given in a spot 
| from the wind. 


Longest Suspension Span 
ring Completion 


red feet longer than the mi 
lelphin-Can 
ension span 
the work foot. central span 
of the new International Bridge, b 
built across the De= 
troit River from De- 
troit to Canada. It 
will be completed in 
1029, " However, the 
bridge across the Hud- 
son at New York 
to be opened soon 
terwards, in 1981 or 
1982, will have a cet 
tral span nearly twice 
as long — 3,500 feet, 
Plans for an even larger 
ion span are 


to have been 
drawn up. It will cross 
the Narrows, from 


Brooklyn to Staten Island, New York, 
and have a total length of 4,500 feet. 


Auto License Always Handy 
With This New “Safe” 


TEN you need your driver's license 
oon the road, it never at home in 
hea another suit of lots, i 
- you carry it in a litt 
2 tafe designed to fasten 
inside of an auto- 
shown at. the 
left “The tiny ‘strong 
box, four by two inches, 
Ihas a combination lock 
that "requires no key. 
Each box has an is 
vidual éombination. The 
safe is made of brass and 
hneavily nickel-plated, 50 
that it is entirely rust 
proof, When not in- 
Malled on the motor 
car, the deviee, accord 
ing to the maker, ean be 
used as a dime bank. 
Inaddition tolicenses, 
a few dollars might be 


the » 


torts” strong bor holds driver's cached in the box for 


emergency use. 


‘Mancn, 1929 


Mighty Armored Submarine 
Built by France 


HE Surcouf, reported to bethe largest, 
heaviest, and most powerful sub- 

e ever built, has been completed at 
Cherbourg for the French navy. ‘This 
Leviathan of underwater ships is 400 feet 
ong, nearly as long as a light cruiser, 


with a displacement of 4,000. tons. 
exceeding by 360 tons the largest previous 
submarine, the American “V™ boats. 


‘A'feature of the new vessel is armor 
protection for all the vital parts exposed 
When the boat is running at the surface. 
‘This makes it in reality an. armored 
cruiser, able to withstand the shells of 
Tight quiek-firing guns and to return the 
fire with its own guns 

Diesel engines in the submarine are 
expected to drive it through the water at 
fa speed of about twent 
hour, five miles faster than that of the 
Humayta, the submarine rece 
in Ttaly for the Brazilian gove 
fand claimed to he the fastest under- 
‘water boat in the world 

“The Sureouf is divided into water 
tight compartments 
with the latest safet 
submari 
Trobert. Sure 
privateersmat 


New Automatic Gear 
Shift Invented 


GHIPTING gears as 

ig the spark lever is 

ibeen made possible by 

n recently adopted by 

vobile manufacturing 

land. A single lever 
wheel is mor 


ad, third, or fourth gear 

the change takes pee ao: 

tically when the clutch pedal is 

depressed andl released. 

The gears of the 
the “always 


” type as op: 
are operated 
trolled from 


“To shift gears on this new 
the email lever to the det 
fated on dial and step on 
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required no attention or adjustment. 
Another was successfully driven in an 
experimental tour over some of the worst. 
mountain roads in Europe. 


Four Useful Auto Tools 
Combined in One 


HAMMER, a socket wrench, a tire 

iron, and a gasoline measuring stick 
are combined in a new tool for motorists, 
pictured at the right. The forged sted 
Mrandle forms. the ys 
tire ion for pi 1 
‘off stubborn rims. ad 
Tt is also, marked 
asa seale for meas- 
uring gasoline in the 
tank. One end of 
the head of the tool forms a 
hammer and the other end 
has. a hexagon. shank for 
mounting interchangeable 
sockets toform a wrench to St 
hats of many’ different sizes, 


operator 
the new underwater 


Bay between Oakland and Alameda, 
Calif, can govern the machinery func~ 
tioning throughout the length of the tube. 
An array of indicators on the control 
board before him tells him how this 
machinery is working and records 

adjustment that must be made. Button: 
‘and levers enable him to control traffic 
the  three-quarter-mile 


through, tube, 


which’ is capable of accommodatin 
tomobiles a day is 
‘This tunnel, opened last summer, 
first precast ‘concrete. tube 


structed. How it was built i 
and sunk into place was des 

months ago in an article 

Scirxen Mostra. E 

203 feet long and weighed 4,500 tons. 
‘They were cast in forms in a dry dock 
rade airtight with bulkheads, towed by 
tugs to a prsition above the spot where 
they were to rest, and slowly lowered into 
place. ‘The sections were then joined 
lnder water and sealed, 
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You Simply Drivé Up Onto 
This Jack; No Pump 


ng 


AS AUTO nck, designed 
a. to raise a car without 


ing any pumping oF 


p 
Fitting the 
‘a by the i 
as simple as slipping a stove 
lifter Tid he jute, of east 
i d to the inside of the 
h 


from the lug open 
the tool compart 
time it is needed. 


‘An advantage of the device, accord 
to the iny 


is that it holds th 

ts the wheel from sp 

Tug is attached s0 the 

ent place for tire 

is not adapted for 
use with wire or disk wheels, 


Electric Robot for Autos 


Says “Home, James” 


HE latest improvement in one of the 
les of Es ke is an 
ch the 


passenger directs the ¢ 
saying a word. 

Instead of a speaking tube, the 
of this automobile has a set of buttons 
which, when pressed, convey signals to 
the driver on an anmuinciator installed on 
the dashboard. Made in the form of a 
glass-inclosed circle, this annun 
divided into eight sections. each of whi 
bears one of the following printed orders 
Start. stop, quick, slow, left, right, tura 
around, go home. ; 

pushing one of eight corresponding 
buttons inside, the passenger causes a 
light to appear behind the order which he 
wishes his chauffeur to carry out. 
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for the light switch in the darkness. 
‘The “brains” of the clever contrivance 
is a little mercury switch, similar to those 
that control home oil burners. When the 
lock bolt slides home it tilts the switch so 
as to break the electric circuit supplying 
the lamps in the room. The device 
is particularly designed for hotel 
rooms and ter dressing rooms. 
ieee taal 
New ‘ity, Chicago, 

and Cleveland. a” 


Burning River Mud for 
Electric Power 


LECTRIC power 
rom “mud pies"! 
is amazing proposal 
is actually being tried 
in Germany with re- 
markable success it has 
recently been reported. ‘The mud on 
the bottom of a small tributary of the 
Rhine was discovered to be permeated 
‘combustible matter. 
to the present, this mud has not 
only been worthless but has presented 
serious obstacle to navigation in the 
Rhine, into which it is carried, Tt is now 
being dredged up, dried into sinall cakes, 
and bummed to run mac 
ery for generating electric 
current. ‘The heat value of 
this strange mud fuel is said 
to be about two thirds that 
of anthracite, 


Phonograph Needle | 
a Heavyweight 
PRESSURE of fifty 
thousand pounds—the 
weight of a fleet of motor 
trucks—sto the square inch 
bears down sees phone 
record at it 
Shere the necdle touches 
it, according to H. A. Fred- 
‘erick, of the Bell Telephone 
Laboratories, New York 
. Hextended over the 
whole surface of a twelve- 
inch record, this crushing 
pressure would amount to 
more than 2000 tons. 

‘The weight resting on the 
needle point, he explains. i 
‘ounces, but this point occupies only an ex- 
ceedingly small space on the record. ‘Thus, 
if the same amount of pressure is extended 
over the area of a square inch. the mul- 
Liplied weight hecomes enormous. 


A Billion Meteorites Hit 
the Earth Each Day 


BILLION meteorites, -or shootin, 
stars, strike the surface of the eart! 
eucepnan tener ete 
Sg ete as 
re eagreces fea 
these celestial visitors straying within 
range of the earth's attraction every 
rene 6 loeb tie 
of them are tiny, most of them probably 
weighing about 1/450,000 of a pound. 
‘The sun, according to Dr. Russell, is 
eS eee 
pe Tiel 
eee Pre eae 


‘crucible of the sun each second. 


Novel “Sledmobile” Needs 


ins 


rises slightly so as to avoid dragging 
ig the ice and retar 


for the sled run- 
a fitted over 
pelling point. Steering is ace 
complished with the feet. 


Door Lock Turns Out the 
Lights as You Leave 


‘OCK your door —and all the lights in 
the room go out! A handy new 
switch built into the door lock is 
Said to be a positive remedy for forgetting 
to turn off the lights when you leave. Tt 
iduishes them automatically, and 
later snaps them on again when you u 
lock the door and reenter. ‘Furning the 


in the Keyhole gas, tbe tik 
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Gas Lines from Ruhr Will 
Supply All Germany 
VAST network of steel arteris ‘ith 
a battery of coke ovens in the 
Rubr as s the heart, jis to stretch over 
supplying gs to the ities ts 
iiaacene are. partly 


‘over long distances has been fo 
cal ecause of Teakage a, the joints of 
the pipes. A process of welding the pipes 
overcomes this difficulty. Work has al- 
ready begun upon the first part of the 
sehieme— laying « horseoeshaped main 
ji lustial 
towns as far up the Rhine as Cologne, 
‘The next step will be the laying of a 
ine 125 miles to Hanover, at a cost of 


approximately two million dollars, 
luding gas compressors, 


If the Hanover line proves successful, 
the steel pipes will be pushed out. to 
other large cities ofthe nation, 
‘operating company will supply gas to the 

ipality of Hanover aad ‘period of 
thirty years. ‘The gas is to be made by 
‘coke ovens at the pit heads of the 
Rubr coal mines and forced through the 
pipes under a constar 


This “Steame 
Old, and Still Going: 


« AM siteatebia teiltis Resa 
i : whea ‘lows 
‘wees: till In fopen cee ttng the sped 
GE wolor. vehicles to, four miles “on 

drove down a street in 


used in hauling freight and pas 
about the town. 


‘The front wheels, al 
as the rear ones, a1 
and sprockets, 


driven by chains 
Steering is accomplished 

by a wheel that turns the rear wheel 
rlinary wooden truck wheels with 
iron rims were used and the day of balloon 
ind shock absorbers was still a long 


‘off. The funnel from the steam 
agine that supplied the power projected 
through the roof of the machine, belching 
smoke as it moved down the streets. 
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‘When the slarm sings, the litle two: 
thew ‘a right ie hooked quickly vo 
‘iahed to the blase, Tt caries hear end extingwahers, 
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cle fire truck 


a a 
The Motoreyule Sle 


URPRISING improvements in. mo- 

les, in the way of increased 

comfort ‘and utility, have been a 

European motor shows. 

Beauty parlor motorcycles, machines with 

complete camping equipment attached, 

motoreyeles that carry six people, motor- 

that put out fires—these are some 

of the novelties that have aroused new 
tin this form of motoring. 


| 


‘One beautiful white German machine 
has a 


gle-wheel trailer which carries a 
ete camping equipment, including 
‘tent, strapped in a wicker basket. 
side ear and an additional seat over the 
rear wheel permit the whole family to get 
y rd trips. 

‘Another German invention is a taxi 
motoreyele that carries six people. It 
has three wheels and is powered by a 
‘linder motor mounted over the 
Tt is designed for ta 


be used 


sed side ear on an English ma- 
thine contains all the conveniences to 


‘tle one-cVinder ‘notoe up ahead saves tts of an 


ps Out as Auto’s Rival 


make it a miniature beauty parlor. It 
even has a dressing table, complete with 
paneled mirrors. At the recent Oly 
exhibition in London was a fire truck 
trailer which can be attached to or un: 
hooked from a motoreyele in a few sec 
onds. The trailer contains a complet 
fire fighting equipment for putting out 
small blazes. including ladders, “hose, 
and hand extinguishers. The motorcycle 
speeds the equipment to the scene of the 
fire, where the trailer can be unhooked 
and backed into narrow spaces by hand. 


Remarkable New Glass Can 
Be Sawed Like Wood 
tT WANT plass windows in my house.” 
Instead of suspecting the speaker 
of an impediment in his speech, future 
generations may understand that he 
means a remarkable transparent sub- 
stance quite unlike the glass now used in 
dwellings. “Plass,”” described as a “first 
cousin to glass,” has just been created in 
laboratories of the Liverpool Uni- 
y by two English chemists, Prof. 
Baly and his son, Edward J. Baly 
It is said to have all the outward appear- 


a 


glasslike subst 
he nonbreakable and 1 
It is also believed to admit ultra. 
rays beneficial to health, 


ay Alive Club” Seeks to 
Make Streets Safe 


Departe 
anced that 
ile 


* an organization de- 
ding of the gospel of 
under the 


jonal methods. 
ings are rapidly on 


the fac 
deaths 
21,160, as against 18,871 in 1926. 
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Useful Suggestions for Radio Fans 


Secrets of Accurate Logging 


How to Adjust Your New Receiver for Hairline Dial 
Settings— Making Tubes Last Longer — Interference 


tHE mua foe (48. 


casting, a list of dial settings for the 
various stations was not required to 
be very accurate. It served only as a 


req + 
ceyeles of their assigned frequency. In the 
wry receiver this means, roughly, 
ina tenth of a divisic 
With such accurate trans 
now is possible to preadjst your set 
for any given station within a tenth 


correct point. 
difficulty arises. With many types 
is almost impossible 
with any great ac 
curacy, ‘The. illustration “on this 
Ke shows where most of the trou- 


to read the 


‘occurs. 
Tt is extremely difficult to manu 
facture w dial 90 accurately that 
will run absolutely true.” Por that 
reason the pointer or indicator usually is 
d far enough from the surface on 
Which the figures are printed to avoid 
chance for friction if the dial does not 
run dead true. 
‘The result is that for any given setting 
of the dial. the reading will depend on 
were vour eyes are with relation to the 
dial, If, for instance, you are in. the 
position of the artist who drew the illus: 
{ration, the pointer will apparently read 
directly on the line opposite the figure 
five, But if your vision were in line with 
the light rays striking the dial, the read- 
ing would be one division lower. or where 
the shadow of 


when you are settin 
work out for you 
members of your family 
careful. ‘The other method is 
pointer until it just clears the surface of 
the dial: or, if this cannot be done, then 
fit an extra thin sheet metal pointer over 
or under the regular pointer and bend 
the auxi 


Changing Tube Voltages 


‘THE side of every box containing a 
vacuum tube, itis customary to 
print a table giving the recommended 


A. B, and C voltages. Many radio fans 
Uhink that unless this voltage table is 

jdly observed. the tube will not fune- 
tion: or, if it does work, its useful life 
will be very short. ‘This is not strictly 


A BC's of Radio 


VERY alternating current 
Transformer consists of an 
irom core made up of many lay= 
tee of thin sheets. The core 
‘ay ‘helnguare fa crown section, 
square in shape, or it may 
be'built in. the form of two 
squares with'a common. side. 
‘common side, oF 


purely electromagnetic. The 
Tatio of the voltage of the eur 
rent fed into the transformer 
compared with the voltage of 
the ‘current which may be 
drawn from it dé onthe | 
faumber of turns of wire in the 

two coils. If the secondary 
coil, for example, has twice as 
many turns as a 
the voltage will be doubled. 


2) With most nets the dial reading de- 
pends Inrgety on how you Took at it 


true. Changes sometimes are advisable 
and result in definite advantages. 
afer logan, the cecommend Bot 
te voltage for the power tube type 
171A is 180 volts, and with this pte 
voltage the recommended C-voltage 
is 40.5. Applying these voltages to 
the tube will result in maximum 
power-handling ability consistent 
with long life. ‘The B-current drawn 
from the B-batteries by the tube 
wrl'be somewere between fit 
twenty milliamperes, depe 
fn the individual tube. if you find 
that you do not require all the power- 
handling ability of the tube at these 
voltages, you can effect an economy 
in battery current by slightly 
creasing the C-voltage to forty-five; 
then, with some tubes, y 
the C-voltage up as high as fit 
but little falling off in appat 
sults. This is particularly true when 
the audio transformers in the radio 
receiver do not amplify as well as 
they should on the low notes, 

Tt also is possible to get snore th 
the maximum rated output from a 
power tube by increasing both the B- and 
C-voltages. ‘This may be worth while 
in an emergency, but of course you pay a 

in the form of greatly shortened 
tube life. 

‘The same applies to the filament or 
A-voltage. If the tube is rated for five 
volts, it usually will give slightly. more 
power at five and a half volts or slight 
es at four and afl. Tut continuous 

tion at five and a half volts wil 
cit the life of the tube toa small fraction 
of normal. 


Trolley Car Interference 
LTHOUGH practic 


of 
ting rid of static interference with rad 
broadcast reception, many fo 


motors, 

There is, however, one form of man- 
made interference about which nothing 
can be done. That is the noise produced 
in the receiver by the sparks produced by 
the trolley of an electric car as it rolls or 
slides along on the overhead wire. If 
you are so unfortunate as to live close toa 
trolley line, the only remedy for the inte 
ference is to move away. No fancy 
gadgets, special condensers. or other 
alleged remedies will accomplish any good. 
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Cash Prizes for Set Builders 


Here’s a Fascinating Contest in Which 
Every Radio Beginner Has a Chance 


compete you are sure fo gain a 


etter kn 
vised in 
made parts 
higher opinion of finely’ b 
radio apparat 

‘The object of this contest is to bui 
workable “onetube radio. rece 
sing any of three ty 
on this page, oF a 

Receivers submitted, by 
contestants. will be judged 
‘on four points, with each 
point counting, one fourth 
‘of the total rat 

‘The points are: (1) Oper- 
ation, (2) Number of home- 
built parts. (3) Simplie 
(4) Cost of construction 


ledge ‘of rad 


sing any materiale 
you pce a Puree 


This Booklet Will Help You! 
F YOU 
or operate radio receiving equip- 
ment, send for the twenty-page 


equipment. 
five cents. Send your order to Popu- 
lar Science Institute, 250 Fou 
Avenue, 


It is strictly up 
what type of 


‘score zero on point 2, an 
wrobably, relatively low 


likely 
parts will equal 
the finished, 
facturers. 


ays or 


subseriber 


purchase this copy of the 

‘The first ‘be $25.00, the second 
$10.00, and 
Officials of Pop i 
Standards will be the judges and. their 


lan to build, buy, install, 


‘What Radio Buyers Should 
It will help you, for it in- 
ist of tested and approved 
The price is twenty- 


h 


New York City. 


decision will be final. In case of 1 tie, 
each tying contestant will receive the full 
prize. 

Your entry must cor 
scription of the set you build. accom- 
panied by a clear, preferably large. pic- 
ture diagram showing all parts and wires. 
Number each part and, in deseribing the 

ese oak a 


guide the judges in determining w! 
sets are possible prize winners. From 
these the judges will select receivers 


to Win—Just Build and Describe 
a Simple One-Tube Receiver 


nerit, actual tests. Builders. of 
fewest to a 


pre 
All sets thus 
Shipped srl be hendle lly and re- 
turned promptly after the final judging. 

be responsible for 


ntries. must 
later than March 
Here are some of the problems y 
must solve, 

First, vou 
Fig. 1 shows 
Jer coil hook-up. 
from ten to twenty turns 

dof, 


The number 
pend on the siz 
coil form, an 
Variable ‘conde 
problem you 
Fig. 3 is essential 
except that the tickler section of the & 
ed and its effect controlled by an 
additional variable condenser. A. radio- 
frequency choke col is usually, but not al- 
ways, necded in this type of eiecul 
ig. 3 the coil is shown connected to 
the left-hand phone binding post 
Fig. 2 shows the ¢ all v 
coupler-variometer hook-up, a tricky cit- 
ait to build and operate, but one that 
may appeal to some because it uses no 
variable condensers 


‘OU are not expected to make the vac- 
uum tube or headphones, as these 
parts cannot be constructed at home. 
While the actual receiver must be pro- 
duced by your own unaided efforts, there 
10 rule against obtaining advi 
formation from any available sourc 
iar with 


Super- Power for Your Radio 


How to construct the 
mightiest amplifier 
you could ask for—It 
magnifies 1,200 times 
and thunders music 
of marvelous tones 


By 
ALFRED P. LANE 


radio laboratory of the Popular Science 


institute of Standards, 

‘This amplifier has more power than you 
are ever likely to need for ordinary home 
use. Tt will, in fact, work two modern 
mie cone speakers or up to nine large 


iagnetic cones at full capacity, and so 
‘ean supply amplified radio or phonograph 
music for dancing in a large hall. Yet 


even with this enormous power, the unit, 
Will operate at low volume with true tone 
quality. 

‘The amplifier is urranged to operate a 
dynamic cone speaker of, the 110-vot 
D.C. type, Tt supplies the necessary 
Said oateek ood Ge ceapet tenor 
is designed to feed directly into the voice 
‘or moving coil of the speaker, thus elimi- 
nating the step-down transformer fitted 
in the base ry dynamic speaker. 
‘The over-all amplification between input 
and output terminals is between 1,100 
‘and 1,200 times, 
qt order to use this amplifies to 

luce phonograph records electrically, just 
tconnect the cord from 
the clectrical pi 
device to. the, 


binding 
ts input.” 
For” radio amphiica- 
tion connect the P in- 
put, terminal directly 
to the plate terminal of 
the detector tube sock- 


aah 


set to supply any volt- 

¢ between these 
mits. cE: 
ic geetal study of 
the diagram of Fig. 2 357) 
will reveal that the 


unit consists simply of 
his Baio 2a 
epee which ap- Ad 


pears above the heavy 
minus-B and ground 


diagram, 
line is the Breliminator circuit: below ie 
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+ and a three-stage, transformer- 
coupled audio amplifier shown below the 
line. Ordinarily, #t is extremely difficult 
to use more than two stages of trans- 
former-coupled audio ampliication with- 
‘out encountering howling due to. audio 
feed-back, but as worked out in this unit, 
the amplifier is extraordinarily free from 
‘such troubles. Tt is, in fact, more stable 
than many common two-stage audio 
amplifiers. 


YOU sill note from the photograph of 
t 
nd 


the layout at the top of 
that transformers A3, AU « 
arranged in the form of a square, 
‘& half inches between centers on a side, 
and at right angles, this arrange: 
ment, and with ail transformer cases 
grounded to the sheet of aluminum. there 
is no magnetic or electrostatic coupling 
to cause trouble. 

Readers who want the same enormous 
amplification to help bring weak, distant 
Signals up to lowlspeaker strength, but 
who do not require the great volume- 


g ability of the 250 power tubes, 
may easily revise the circuit to suit their 
particular requirements, 
‘Type 171A tubes can be used in place 
‘of the 250 tubes, and the entire audi 
amplifier circuit shown blow the mi 
ine will require no changes except to use 
1 1,000-olun biasing resistance at R3 and, 
‘of course, five volts should be applied to 
the filaments of the 171A tubes. Above 
the sminueB line a conventional B- 
iminator circuit employing a 
flamentlew rectifer tube can be. sib- 
stituted for the more powerful eliminator 
cireuit shown. Such an arrangement, 
however, would not supply the necessary 
current for the dynamic speaker field, 
The same kind of high power amplifier 
with restricted. volume output canbe 
constructed for battery operation, if de- 
sired. ‘The circuit would be essentially 
the same as in the amplifier shown below 
the minus-B line in Fig. 2 except for the 
filament supply and ‘the C-connections. 
‘Lype 201A tubes could be used in place 
the 227 and two 226 tubes, with 171A 
tubes in place of the 250 tubes. Parts 
RS, RG, Re, C7. C 


rate C-battery for each stage, applying 
four and a half volts minue-G ta the F 


LEN, if y 
mous’ amplification to help bring 
weak, distant stations, but want the 
greatest possible power’ handling ability 
fon a dynamic cone speaker, you can easily 
eliminate one stage of amplification. One 
way is to consider the P and B terminals 
of transformer A§ as the input terminals, 
in which ease Teave out the 227 tube and 

‘AS, RG, RS, and CS. Another way 
is to connect the @ terminals of trans- 
former Af directly to the ( terminals of 
the sockets for the 250 power tubes and 
leave out, the two 226 tubes and parts 
5, R7, R9 and C9, 
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Another iden if you want the eft of 
‘4 two-stage amplifier for normal use, yet 
desire the additional amplification of the 
third stage in reserve for emergenci 
to tan auplifation or 

Leave out the 

minal of tre J with the @ 
terminal of the 27 socket. Instead, 
nect @ 500,000-ohm potentiometer 
tween the Gand F terminals of the trans- 


‘Ag—Anput push-pull transformer. 


Abt ‘push-pull 
null Rransh fat. 

130-ohims re- 

‘current-carry- 


ing capacit 
CI—Filter condenser,  mfd., 1,000 


65 


C2 and C3—Filter condensers, 4 mfd., 
600 volts. 

‘C4—Filter condenser, $ mfd., 200 volt: 

€5, C6, C7, C8, and CO—Filter con 
denser, 1 mfd., 200 volts. 
wafl? 2d Cit—Bypass condenser, .002 


Ri—Adjustable resistance, 4,000 ohms, 


capacity 79 mils. 
R2—Fixed resistance, 4,000 obms, © 
pacity 79 mils. 
R3—Adjustable resistance, 25.000 


ohms, capacity $2 mils 
Hy—Adjustable res 


tance, 20,000 


chins, eapacity 35 mil 
R5—Fixed resistance, 730 ohms, ex- 
pacity 182 mils, 
R6 and ged_ resistance, 2,000 
ohms, ty 112 mils, 


capaci 
8 and 9 —Centertapped fixed re 
sistance, 10 ohms 
‘Seven type UX vacuum tube sockets. 
‘One type UY socket (for 227 tube). 
‘Ten binding posts. 
Strong wooden baseboard, 1434 
inches. 


by 25 


‘coupling One piece of thin sheet aluminum to 
baseboard. 


lated wire, bakelite or plywood for 

ting binding posts and resistances 

1, Re, RS, and Ry. Serews, ete. Tubes 

required: one 227; two 226; two 250; 
two 281; one 874. 

Because the unit is heavy, the base 


former. Connect the moving arm volts, board must’ be of substantial con 
of the potentiometer to the ( ter- struction, It can best be made of 
minal of the 227 socket. "The F Séinch boards held together bs 
terminal of the transformer should, Hhattens across the bottom. A 
‘of course, remain grounded on the row of holes should ‘be drilled 
sheet aluminum. ‘cross wise in these battens so that 
farm of the You can pass wires back and forth 
get any desired volume, from | under the baseboard in doing the 
ito the full capacity of the wiring. 
‘amplifier. 
HE thickness of thie sheet alu- 
TSGONEBERING thes pos isuper-power svdio xiplilice minum is unimportant. The 
sible changes in the circuit lhas been tested and approved for | thinner the better, for with thin 
to adapt it to your own particular ‘nateur ‘construction by the | ork you can punch the oles for 
requirements, remember that Pom ap obig or rere Mees holding screws. ‘This will save 


great amplification sit 
the ability to take relative 
electrical’ impulsea and ampli 
Pinas te very ery bower ones, 
tthereas the ling pos. 
ities of the tubes in the fast 
audio stage will govern the con- 
* these “amplified ele: 
Teal impulnes into ound 
‘Thus, if 171A tubes are used in 
thes age fan apie ul 
as the one illustrated, local signals 
would be amplified to the distor: 


tion point very quickly but dis 
‘tant, Weak signals would, in many — The 
ceases, be brought up to satisfac- 

tory loudspeaker strength. On 52 


the other hand, with the 250 
‘tubes in the last stage, you will be 
able fo shake the stung tof the loud 
speaker or jar the shingles off the roo 
without overloading the tubes, 

Here are the parts you will need to 
build the superpower audio amplifier, 
as shown in the diagrams and illustra 
tions: 

‘Al—Power transformer with one 1.200- 
wll center apped winding 200 mil 
pere output, and two 7+-volt cen 
Tapped lament windings. 

[2—Small filament heating _trans- 
former with 134- and 214-volt windings, 


fer with tubes in pine 
Speaker eid binding 


(rireme right of panel 


‘A list of approved parts is avail- 
. Ifyou want a copy of this list,or 
if you wish additional information to 
help you to build the unit so that it 

ll be best adapted to your own par- 
beatin requirements, address your 
letters: Technical Editor, Porviar 
Science Mosruty, 250 Fourth Avenue, 
New York City. 


completed amp 


Sihhog: hin” "thecesoppee or 
brass ean be used, of course, but 


‘The apparatus must be mount- 
od substantially as shown in Fig. 
1, the plan view. See that trans- 
formes As, A A and A are 
as far as possible from power 
transformer AJ. ‘The square for- 
mation with the cores set_in the 

positions ‘shown is de- 
sirable. You may, how- 
ever, experiment with 
other. ‘arrangements by. 
connecting the four am- 
Bplfging transformers with 
lexible leads so that you 
can tur them around to 
ermine the positions 
there the hum is leas. 

Tes iam 
nate the 
in an audio amplifier ol 
such tremendous power. E 
ith the most careful arrange 

tus there will be 

‘hum which will be a 

trifle louder than when the am- 

lifer is assembled in two-stage 

form. However, at the volume 

level’ at which this outfit is 
‘(Continued on poge 19) 


Furfural, Once Rare, Now 
Made from Beets 


E 2 for 
$90 a pound, furfural, widely used 
as an insecticide, now sells for ten cents 


pound as a result of recent discoveries 

‘of chemists, who have succeeded in pro- 

ducing it from oat hulls and other waste 

farm prod 
A 


iscovery by Prof. Orland R. Swee- 
chemist’ at the Iowa State College, 
jjust opened an entirely new source for 
ral—sugar beets. After the sugar 

extracted from the beets, the 
ditional process 


ceticide, fur- 


fural is used in making synthetic resins. 


Surgeons 5,000 Years Ago, 
Scandinavia 


like 


of having undergone the 
‘operation known to modern surgery as 
trepanation--the perforation of the head 
with « gimletlike crown saw. A stone 
auger or drill apparently was 

these early practitioners, and. th 
ologist claims the patients survived. 


sportsman, is sailing 
around the world on 
the yacht Ara, ang- 
ling for strange spect- 


Long Leash for Telephone 
Adds to Convenience 


HETHER you like to do your tele- 
phoning in bed or sitting in your 


steel cable which will 
also be used to lower 
dynamite to great 
depths, where it will 
he exploded to bring 


p-water fish to the 
face. The trip is 
expected to last eight 
months. A large 


number of glass jars 


the telephone call has been com 
coll spring automatically winds up 
wire and incidentals, gard i from 
tangling and breakage 

‘The coll can be hung on the wal, or 


to hold the stran 
of sea life t 
hopes to cap- 


Capture 


‘The elaborate preparation of the 
i its equipment indicate that the 
voyage will be or 

ambitious ventures of its kind. 


Plane Helps Police 


'WOOPING from the sky, an 
aviator helped police cap- 
ture a fleeing suspect at Clacton, 
England. a few weeks ago. Two 
detectives were questioning him 


Capt. Edward A. Jones, flying 
overhead, dove straight at the 
fugitive, who threw himself flat 
‘on the ground to escape the air 
monster's landing wheels. 
Meanwhile the detectives caught 
up and arrested him. 
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When School Work Is Fin—Building Ships 


ROM ancient galleons to modern pas- 

senger liners, the vessels of almost 
‘every description are represented in the 
fleet constructed by boy's in the manual 


Fishing Two Miles Deep! 


training department of the public schools 
of Long Beach, Calif 
ri inthe’ classroo 
wys to float the 
just the ballast before the 
ships to unprotected bodies of wat 
In the picture above model li 


take their 


to reel in two lau es are riding side by si 
tank, while the students in th 
Bary’ making additional ship 
uf | The Weedless 
“ Garden! 
LANTS grow 
through holes 


Paper in. strange ex, 
perimental garden o 
i “ut of 


Agriculture in Vie 
ini. There are no 
weeds to hoe. As 
phalt paper, covering 
the ground between 


rows, smothers them, 
Tt also increases. the 
yield of the garden 
plants and hastens 


their growth, for the 


the ground 

holds the heat of 

's rays far into 
the eveni 

‘The benefits of the paper 

seen in the photograph by co 

size of the plants in the mi 


Vacovered plants, ia middle, are small 
‘compared with thowe protected BY paper. 


of the most 


on either side, which have had the benefit 
of the new method, a 

is experimental plot produced from 
two and a half to six times the usual 


Fugitive 


~ vay an mate en me An Age of Electric Power 
liberty, The oficers gave chase, AMERICAN manufactures now use 


‘equipment as they did at the beginnin 
ofthe century. Blsre tre eal 
in factories, reports the National Indus 
{ial Conference Board, total more than 
26,000,000 horsepower. In 1899 the 

was only 492,036 horsepower, 
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Power Snowplows Kéep™Alpine Roads Open 


SDLESS trea tenctors have invaded 
the domain of the St. Bernard dogs, 
driving huge snowplows over the Alpine 
passes and clearing the roads for winter 
Trac. "The Swise Postal Department is 
Using a flet of high-powered machines to 
ep the frequent. sowfalls of winter 
months from blocking the highways be- 
tween various parts of the mountainous 
country. One of these plows, shooting & 
white cloud of snow nearly tothe tops of 


Scientist, Near Death, 
Stays by Meteor Find 


of learning ar 


the telegraph poles that border the road- 
iy shown in the illustration cutting 
igh a comparatively light snowfall, 
Powerful spotlights are installed on the 
machine so that the work ean proceed at 
night, when neces 


Folding Umbrella Carried 


in Woman’s Hand Bag 
TEN collapsed 


tle longer 
a hand bag. 


itis in the hand bag. 
he handle telescope 


‘omer was rescued from certain death by 
‘starvation and seurvy on the 

ian plains. 

astronon co 
panied by a party 
led last. ster to the  ¥ 
ace, in Siberia, where the expedi 
a great metcor that hed fallen in 
destroying a large section of wood: 
When the members of his party 
1aken ill with scurvy, the astronomer 
sent all of them home to Russia, remaining 
alone to complete 


preaing two buttons telescopes the han- 
Aes fat te 


‘Months passed and nothing was heard 

rofessor Kulik. Finally « rescue 
party. was hurriedly sent out, and the 
Scientist was found, sesiouly ill and in 


Added 
to Collection for Study 


HUGE ape skeleton that makes the 

bones of a lurge man look like those 

ygmy was one of four recently 

brought to the United States for addition 

to the famous collection at Johns Hopkins 
i re, Md. 


‘Above: The. =m: 
ing ample pote 


U ” 

‘The skeleton, 
of its kind in the United States, 
‘of an animal weighing 400 pounds and 
hay height of six feet. It will be 
examined by Dr. Adolph H. Schultz, pro- 


fessor of al anthropology at the 
University, who will measure the size of At rights The telewupet 
the various parts, including the skull and Smbrels cokes up. Bile 


Behind when shopping. 


brain eavity, for comparison with similar 
‘measurements of a human skeleton. 


or 


New Yorkers Talk Over 
8,000,000 Miles of Wire 


SOLID band of copper fifty-six feet 
A Site could be stretched trom const 
io coast across the United States if the 
telephone wires used in New York Cit 
ere placed side by side, allowi 
‘erage thickness of a quarter of an 
for each wire, ‘The human voice travels 
‘over 8,000,000 miles of copper wire in 
that city alone, the New York Telephone 
‘ompany’ reports. 
During the first nine months of 1028, 
span added 386,000 miles of wire 
tem—enough to reach to the 
yearly halfway back again! 


Seip making 9 otal of 7797 51 for 
the day.” This is said to be ten percent. 
of the total numberof calls made in the 


anche Warning 
agers’ Lives 
HAT no loss of life oceurred ax a re~ 


crash of Monte 
mountain” in 


d several villages were evacuated. AI: 
isle person was killed or 

damage running into 
by the avalanche, 


and forests in the Arbedo Valley 
not far from Lake Maggiore on the Swi 


oni 
‘ological Survey” announced 


years ago that it had pro- 


Pine Trees from U. S. 


Demand Abroad 


MERICAN trees are welcome 
invaders iy foreign lands. 
Fifteen countries have asked for 
iow about getting seeds for 
‘abroud. Asn 
possible, seeds sent in 
esponse to. stich re= 
quests have been se- 
lected from trees grow 
‘under 
mns_approximal 
those ‘of ‘the land to 
which they are going. 
‘The U. 8. Forest Serv 
ice is collecting cones 
and noting at the same 
time the altitude, 
scographic locatio: 
ind ‘conditions of li 
mate under which the 


parent tree grew. 
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Does Your Wife Burn the Toa 


OVTING paper, toasted hi 
told engineers at. the Ele 
ahorntories New York 

and 


trical T 
City, how toast should be made, 


what types of electric toasters do the job 
est 

Little squares of the thick paper were 
insert pusters of various makes and 
the current was turned on. After a 


Piece of read, 
whole to th 
‘The electrical enc the 
1 to produce the toast were 
in the tests, which, were con- 
sted to compare the merits of the 
d to call attention to 
lardization. Electric 
‘and radiant heaters 
tuded in the tests. 
found another use when 
ibution of heat on the 
different irons in a 


the need for 
table stoves 


also were i 
Blotting 
it showed the dis! 
under surface of 
scorch test. 


Earth Supplies Heat for 
Railway Station 


IE heat of the earth is utilized to 
wrm a railroad station at Capa, on 
the edge of the Black Hills in South 
Dakota. When a well was sunk to obtain 
water for the boilers of locomotives that 
stopped there, hot water gushed from the 
Ripe at the rate of 100 gallons » minute 
Phe water had a temperature of approxi 
mately 120 degrees F An attempt was 
‘macle to use the water in the boilers, thus 
giving them a “head start” in making 
steam, Solid matter in the water. how. 
ever, made it undesirable for railroad 
tuse, so it was run through pipes in the 
station, where it heats the waiting room 
satisfactorily for all but the coldest 
weather. 


Seals the Door Against 
Drafts Automatically 


RAFTS, dust, and rain which enter 

the cracks under doors are said to 

the stopped by a simple device that auto- 

matically drops to close the erack when 

the door is shut and rises to clear the 
rugs when the door is opened. 

‘The device consists of two parts, One 


Left: Testing eectic table stoves 


Right: An sectic toaster 


‘Toasted squares of blotting paper show how 
poorly inferior tonsters datribute Ue heat 


is attached at the bottom of the door 
With four screws. ‘To this a weather strip 
is joined by a spring hinge. When the 
door is closed, a clip projecting from one 


‘end of the weather str inst 
the door jamb, forcing the strip down- 
ward, against the springs, until its rubber 


cushion fits snugly against the floor, seal- 
ing the crack. When the door is opened, 
the pressure against the clip is removed 
and the spring forces the lower section of 
the device out and up. 

‘Tests have shown, the makers say. that 
the cost of heating the cold air entering 
through a quarter-inch crack under a 
single three-foot door is 82.27 a month, or 
more than $13.00 for the cold weather 
season. However, the actual saving may 
vary, as these tests were taken under 
average conditions—temperature forty- 
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t? Here’s Why 


Lamps Provide Midnight 
Sun for Golfers 
IDNIGHT 


nated by a T300-wattHoodlghting 
nd the flirways ‘have elpvtent 
projectors mounted on four-foot peste, 
‘Sixteen of these units shed light on the 
ground while oro tr 


Ina recent contest the players reported 
they could see better by the artificial sun- 


shine than they could by di 


Night Planes Flew 15,000 
Miles in a Year 


UIDED by airway beacons and com: 
pass, night flyers in the United 
Slates felt their way through the dark= 
ness for, 15,000 miles during the last 
year, Thi was the average distance 
lown by planes carrying mail, express, 
and after dark, the American 
"ransport, Association reports. 
‘The longest lighted airway in the world 
is the San Francisco-New York line, 2,680 
miles long. Only two 
operation in Europe, the Association says. 
‘These are from erin to, Konigsberg 
Germany. and from Belgrade, Serbia, to 
Bucharest, Rumania, 


Sweet-Tooth Skunks Raid 
Hives, Devour Bees 


EES in an Arizona apiary recently 

were devoured, stingers and all, by 
Bolecats with a sweet toth for honey, the 
Department of Agriculture reports, 

On cold nights, the marauding skunks 
came to the front of the hives and 
tapped lightly with their forepaws. The 
tees emerging through the small open- 
ing that formed the doorway to investi- 
gate. were quickly lapped up. ‘The insects, 
sluggish from the cold. could not act fast 
enough to fight off the intruders. 
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“Vest Machine G tls, 
Bullets into Bandits 


the holdup 
fands-u 
machine gun, designed by a Chicagoan, 
Samuel Schwarz, sends out a fusillade of 
bullets, 

‘As the arms are raised they pull strings 
running down the coat sleeves of the 
wearer to the trigger of an eight-barreled 
firearm hidden under the coat. It fires its 
round of shots straight in front toward the 
highwayman, 

‘The little machine gun is attached to 
the center of a vest which is strapped over 
the shoulders and around the waist. ‘This 
vest also forms a protection against the 
shots of holdup men, as it is constructed 
of bullet-proof material, 


Appetite of Horned Toad 
Aids Western Farmers 


ORNED toads are not toads at 

fand their most valuable attribute: is 
8 large appetite for insects, ‘These two 
statements are part of a recent report 
the Biological Survey of the U.S. Depart- 
ment of Agriculture, In reality, says the 
report, horned toads are lizards, as 
is shown by their scaly covering. 
Toads have a smooth, moist skin, 
Again, horned toads have short 
tails, ‘while ordinary adult toads 
have no tails at all, 

‘The bill of fare of these squat, 
carth-colored lizards consists 
mainly of insects that are harmful to 
‘men, such as the weevil, the chinch 
bug, the leaf and blister beetle, and 
destructive caterpillars; they have 
heen known to exterminate a colony 
of destructive harvester ants. Be- 
‘cause of their valuable service to 
farmers, a movement is on foot to 
restrict the number of specimens 
sold to tourists as curios. “In some 

of the west, this flourishin 

ed toad business has already made 

feet jnrouls on the stock of the region 

the states in which they are found com- 

rise the southwestern part of the United 
Beste fom Misour ts Hake. 


emtat. the 
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X-Rays “Mix Up” Sexes in 
Ways Beyond Control 


OVERY that X-rays have a 
powerful effect upon sex character- 


istics has resulted in numerous experi- 
ments on fruit fies which thereafter 
produced strange and freakish offspring, 
Insects which are neither male nor 


Chromosomes. are bits of protoplasm 
which carry hereditary traits, Tn human 
beings this shifting is brought about by 
natural processes still little understood; 
the result is that all of us have character- 
* of both sexes, both physically and 
psychologically, combined in different 
proportions in different individuals. 
sex characteristics can be 


‘controlled 


that purpose would be about as valuable 
as a train-wrecker to a railroad. 


Ripeness of Peaches Now 
Measured by Machine 


[OW ripe is a peach? Science is now 

able to give an exact answer by 
means of a simple mechanism invented by 
“of. M. A. Blake, horticulturist for the 
‘ew Jersey Agricultural Experiment 

oa. Tt are the, number of 

ins required to drive a plunger into a 
peach, tus showing the softocas of the 
flesh and indicating its degree of 
ripeness. 

‘When a pressure of from three and a 
half to five poundsis required, the peaches 
are ready to be sold for immediate con- 
sumption. When the fruit remains on th 
trees until it tests under three pounds, a 
considerable loss from bruising during 
shipment reaults nants 

‘The new invention, taking the guess- 
‘work out of thumb and color tests, and 
showing the growers exactly when picking. 
should begin, is expected nventor 


to resulb joerg savings for Uh 


Coins Rapidly Wrapped by 
Counting Machine 


‘OTS arerapidy counted and wrapped 
ages that allow the first. 


number required 
package is reached. ‘Then the machi 
automatically wraps the pile of coins so 
each one is held securely, but the end 
coins ean be seen to deter 
ofthe pices af money int 

re purpose of the machine 
up the work of counting and ling 
money in banks and business hou 


Suggests Martians Fired 
“Light Bombs” at Us 
RE curious and scientific M 

senditig out “luminous bombs 


attempt to communicate with the eart! 
Henri Pensa, a French writer, 


‘On three consecutive nights, at exactly. 
ten o'clock, residents in the distri 
Rodes said they saw something like 
Juminous stars in the sky which broke 
into showers of sparks. ‘They recalled 
that a similar recurring display of the 


same sort was observed on three sue- 


‘cessive evenings almost exactly a 
before, when the light of the “bombs 
said to have been s0 brilliant that. men 
‘could be seen walking 200 yards away 
although there was no moon, 

‘The repetition of the demonstration at 
the same time of the year and the identical 
number of nights leads Pensa to the con- 
‘clusion that the sight was not merely an 
ordinary meteoric disturbance, but a 
possible signal from Mars. 


Few Children; Long Life? 
R. J, R. SLONAKER, of Stanford 


experiments with white rats, that parents 
with few children live longer than those 
with large families. 


LASHING 
dane ire 


red kerosene re for the use 
‘of road lui 


cally, so that it resquires no attent 
started, the new device is reported to. 

have the added advantage of economy 

‘The batteries will last for two ms 

if the de ‘used con 

said. Complete with bat 

about sixteen pounds. 


A Record Fishing Season 
on the Great Lakes 


HE Great Lakes last year yielded 
jore fish than ever before recorded 
in Government annals, the U. 8, Depart 
ment of Commerce reports. ‘The un. 
arecedented exieh tealad 61,200,000 
Is! Lake Erie was first, with 
$0,000 pounds, more than a fourth of the 
total, and valued at, $1,831,000. Lake 
igan, yielding 23,680,884 pounds. 
‘was at the top of the list so far as value 
concerned, for its fish brought 
v7. Lake Huron was third, with 
137 po worth $1.41 
Lake Superior fourth, with 15,301, 
pounds, Valued at $918,140; the Minne- 
sota boundary lakes fifth, with 2,139,000 
pounds, worth $180,184, and Lake On- 
ario sixth, with 607,821 pounds, worth 
$96,081. 


Girl Explorer Hunts for 
Solomon’s Gold Mines 


ENCE came the fabulous wealth 
that enabled King Solomon, son of 
ruler of Israel and rich in wisdom 
and wives. to support one of the largest 
families ever recorded? An English girl 
archeologist, Miss Gertrude 
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‘Thompson, with two companions, started 
for Southern Rhodesia, South’ Africa, 

several weeks ago, to find the answer. 

‘he field of the explorers operations is 
snown as the 


hich King Solomon and the Queen of 
Sheba had a controlling interest. 


etless Ship Launched 


RIVETLESS ship, the first of its 
kind, was launched the other day at 
Brooklyn, N. Y. The vessel, an oil tanker. 
is driven by a 100-horsepower Diesel 
engine. It is 102 feet long, twenty feet 
broad, and eight feet deep. 
Instead of being riveted, its parts were 
welded together. During 
tests made of the vessel demonstrated 
the dependability’ of the welded joints, 


¥, 


Cleans 


“Mechanical Snake” 
Clogged Drain Pipes 


URROWING into clogged 
pes, ten foo 
recently has been invented to clear stop- 
Pages. remove scale from the inside of 
tances as thi 


flexible rotating shaft 
a block fastened to the 


* ‘through the When it 
reaches the obstruction the driving mech. 
anism is alternately spun ahead 

and reversed until the clogged 
pipe is cleared, 


Women Stick to Jobs 
Better than Men 


‘OMEN surpass men in 
faithfulness to. their jobs, 
according to Dr. Louis D. Hart 
son. professor of psychology in 
Oberlin College, Ohio, who traced 
the careers of 1,000 women and 
600 men graduated from that in- 
stitution from 1914 to 1922. 
He found that. of the girls who 
hhad remained single, nearly two 
thirds were still in occupations 


catered on Jeaviog college, 
‘eink: ball Unc joce ad’ changed 


jobs from one to six times. 
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Cotton-Lined Paving Found 
to Improve Roads 


‘NONE of his novels. Honor de Balzac, 
hor, introduced 


che quick 
schemes consisted in selling. stock to be- 
lieving souls in a nonexisting plant that 
was supposed to make silk-lined paving 
blocks to improve the appearance of the 
streets of Paris. 

Little did Balzac, 
dream that a somewhat similar plan, in @ 
thoroughly practical and honest, ‘way 
would one day be tried with success! Y 


1on fabric was 
mile stretch of roadway 
¥ County, South Carolina. 


nd road fracture 
was 90 successful that a 
ich has been similarly treated. 


Automatic Machine Prints 
Photos at High Speed 
MANY as a thousand photographie 
prints an hour are said to have been 


d out by high speed printing mae 
nted by LeRoy B. Wall, 


hers the prints and 
nto a dark box, all with one 


operat: 

Because its automat 
rehandling un 
prove at 


‘operation makes 
it is expected to 
int 


prints it turns out 
‘an hour depends upon the size, the 
larger fil run through the ma- 
chine at the ra ve hundred 


e for the time necessary to expose the 
Brint. ‘The exposed prints drop into the 
dark drawer of the table, from which they 
fare removed from time to time and ru 
through the finishing solution. Th 
drawer, of course, opened only when the, 


‘The new high speed printing machine. Closing the 
Soor lights lamp that exposes the print for the 
‘Comect time. ‘Prints then drop into the Srawer 
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This Housewife Discovers 
Kettle Really Sings! 
‘OME of us remember how our grand- 
mothers would say, “the “kettle 
fing when the water cane toa ining 
t. though, would poor grand: 
mother have said and done if het tea- 
Kettle or stewpot had actually begun to 
sing * Anni or a Schubert 50 


bara, Calif,, vows happened the other 
day.” Preparing dinner at her electric 
stove, she was startled to hear the strains 
of Schubert's “Ave Maria” emanating 
from a pan filled with simmering beans 
‘There was no radio, phonograph, oF sim- 
ilar instrument anywhere in the house. 
Being an up-to-date person, the woman 
did not consult a soothsayer but asked a 
radio engineer for an explanation, 
{oid ber that tho bottom of the pan might 
have acted as « diaphragm dre 


uctively, 
hubert Centennial 
kitchen. 


Chinese Serve Monkey 
Brains at Feasts 


HE, Frene 

frogs’ legs, and t 
ing for soup from birds’ nests, seem 
quite normal compared with an 
appetite for monkey brains, of which 
pleureans of Canton, China, are said to 
be possessed, 

"Eis weird dish, travelers aay, ix con 
sidered a great delicacy in that region, 
where it is served at banquets. And it is 
liked best. when eaten raw! 

Other Cantonese tidbits are a dish pre- 

red from monkey hands and feet, which 
high-class restaurants sell at 825 a bowl; 
python and cobra meat, and fried locusts 
‘and pickled water beeties! 


Longest Truss Bridge Is 
Built in Netherlands 


IT EtE record forthe longest tune bridge 
in the world is claimed by the Nether= 
lands with the recent completion of a 
huge structure two miles long across the 
wide, shallow mouth of the Waal Rives, 
connecting the cities of Dordrecht and 
Moerdijk, in the southeastern part of the 
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‘country. ‘The bridge is made up of 
quncer ot toes eh al a 
framework, supported by massive 
piers rising from the river. 


Ills from Weather 

SWISS experimenter. Dr. G. 
A Sire. apshehas discreet 
why weather changes often cause 
feelings of ill health, especially 
‘amougoldpeopleandinvalids: These 
feelings. he found, are accompanied 
by excessive negative charges of 
electricity in the air, while an ex 
of positive charges of electricity 
caused a pleasant, refreshed feeling. 


= 

>) a 

Microscope Lenses to Fit 
Ordinary Spectacles 


JEXO" shout tok throu the tenses 
of new German spectacles you cou 
ice the tiny wine in fy 
‘magnified. Specks of dast, scrutinized 
{ieeugh the goees, would sepenr aa hig 
‘siral enue bore your eben 

wre “unique microscope spectacles 
were designed for the use of sticatists 
doctors, dentists, watchmakers, and jewel. 
ers, The magnifying lenses are attached 
tothe frames of ordinary glasses by means 
of a clip and are held at a distance 
front of the eyes. Along the arms of this 

the lenses slide’ back and forth so 
the user can focus them to suit his eyes. 


ing high 


Ce vf Delivered Like 


Food, in Cartons 


IKE soila crackers and. cereals, 
coal is now delivered in paper 
boxes! A Chicago fuel company 
decided that the bags in, whi 
their delivery men carried the coal 
an eta hoses spend too ch dat 
s0,it adopted a heavy composition box. 
‘The boxes are packed on the truck, 
ng all of the space without waste. 
reached, de- 
men carry the boxes from the 
th. the aid of heavy straps which 
de grips, as shown above, ‘The coal 
1 emptied out of the boxes into the coal 
bin and the empty containers returned 
to be refilled, 


When the destination 
livers 


Voices of Famous People 
Preserved for Future 


OULDN’T you receive an unforget= 
Weatte inet you could hear the 
Gettysburg Address in Lincoln's 

Such an experience science has re 
possible for future generations, With the 
operation of several phonograph com- 
panies, the British Museum is arranginj 
i, ae 
speeches by King and Queen 
Mary, the Prince of Wales, ‘Cardinal 
Bourne, Lord Kelvin, the late Lord 
Roberts, the late Sir Herbert Beerbohm 
‘Tree, the distinguished actor; Winston 
Churchill, David Lloyd George, the late 
Lord Oxford and Asquith, Sir Ernest 
Shackleton, famous Antarctic explorer: 
George Bernard Shaw, the great, play- 
wright; and other notables whose voc 
utterances are almost sure to be of ine 
terest to succeeding generations, 


Stammerers Not Backward 
HEERFUL news for stammerers is 
‘contained in an announcement. of 

Dr, Elizabeth D. McDowell, hs 

defect expe 


found that stuttering children were in no 
wise behind those of normal speech. 


Boy Flyer Wins $1,000 for 
Coast-to-Coast Hop 


own biplane 
41,000 prize offered 
Society for the Promotion of Aviat 
the first boy under v 

wih hat feat 


James, a high school stu 


N. Y. He made the trip by easy stages, 
‘accompanied part of the way by Martin 
California pilot, in 


oplane Aloha, the same shi 
flew to the Hawai 
the long trip. 


p were unharmed 


“Electric Hand” 


to speeding passenge 


Electric 


the block signal syst 
motives making {the ru 
with rece 

tenders. If the train ri 
the receiver, passing above an 


Above: The receiver on locomotive 


ender, which picks up thctrieal i 


te brates to stop the Ui instantly. 
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‘age to accom 


youthful aeronaut was Richard E. 
t of Flushing. 


ws, hut both the enterprising Tacxind ti: Colors 
VERY five minutes, an au 
instrument at the 

ards, at Washington, D. C., tunes-in and 


Brakes 
Prevents Train Wrecks 


AS EQUIVALENT of the. 
man's button” in subways has been 


‘ariations which show ali 


of the Bureau, is equipped with a two- 
color inked thread arrangement which 
permits the dots to be made in ei 
‘This makes it possible to 

sh between two stations whose 
signals are being recorded. 

“Nelock, with twelve brass plates taking 
the place of the hour numbers, govern 

A spring at the end 


als along the rails and connected with 

‘Al the loco- 

fare equipped 

red to the side of the 
pasta 

ductor, 

picks up an electrical impulse, which by 

na of relays sets the brakes, at the 

1 sand along the ras. 

Thus been brought to a 


it passes over each piece of 


utes, ‘the machinery that tunes-i 


The invention include 


mospheric disturbances. and a lower one 
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Biblical War Cha: 
Found in Palestine 
ME ancient pots in which Canaanite 


tude was the foundatio 
fortress tower, or migdol, 
the scientists came upon the remains of 
what they believe was the headquarters 
of the commandant of the fort du 
rein of Rameses IT of Exypt 
found a fragm ‘ancient hi 
Joshua. 
" dlogists think, 
must have been used by the warriors asa 
last stronghold in ease 
walls were stormed by t 
expedition reported ( 
eastern part of 
dating from about «has. now 
‘excavated, and that in’ite inner 
sanctuary such treasures came to light at 
the stone fir the burnt offer. 
+ with picees of 
horns of 
‘other objects 
the everyday life 


ple of Mekal, 


“Beware of the Dog” 
Carries Hay Fever! 
VOLD goldenrod, ragweed, timot! 
AA corn, and pigweed® used tor 
old-fashioned advice given the perennial 
hiay fever sufferer. Alas, his tr 
crease aa medical 
of its. investigations, 
fever slogan Is, Beware of th 
A Maryland. physician rec 


flower pollen that eause the t 
disease, and that horses 


‘The explanatic 
pelts and birds’ plumage become thor 
oughly pollenized by the wine 

spreads the pollen of the various plants 
and flowers that are hay fever breeders 


Caterpillar Army Figh 
Cactus Plant Pests 


ARMY of Texas caterpillars 
20,000,000 strong. recently marched 
astern strain 
sweep of prickly pear 
plantas When this form of cactus bega 
to overrun farms in New South W 
the residents called for the help ofa cater: 
pillar living in. the United States which 
feeds on the prickly pear. Twenty million 
eggs, shipped across the Pacific, were 
attached to the spines of the plants, ‘The 
caterpillars, which issued from these eggs, 
made a mass attack upon the plant pest, 
giving valuable aid to the farmers, 
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Dampness of Lumber Measured Quick as Magic 


‘The moiature detector attached to a igh 
peed machine used for wurfacing lumber. 


‘OW much moisture is there in 
‘wooden board? An uncai 
‘lectrical machine, tested suc- 

‘cessfully by the National Lumber 

Manufacturers Association, tells in- 

stantly, eliminating guesswork. It 

isknown as the Heppenstall moisture 
content detector. 

‘A small handle, suggesting the 
detachable handle ‘of a flatiron, is 
fitted with contact points connected 
with a source of electric power 
through a recording meter box. As the 
contact points are pressed against the 
lumber an electric current passes through 
the wood and, as if by magic, a dial with- 


Fight with Head-Hunters 
for Camphor Supply 


VO million of the 6,000,000 
‘of camphor imported into the 


Shales lat yous eee from the chee 
laboratories. Before the war, practically 
all camphor came from trees in Japan and 
Formosa in southeastern Asia. The eol- 


lecting of camphor in the 
highlands is a hazardous occupation, 
Savage head-hunters menace the laborers, 
making military guards necessary. 
‘The camphor is a densetopped tree 
re laurel, growing from forty 
‘Phe felled tree is cut 
id distilled with water. 
‘The vapor of the camphor rises with the 
steam and is conducted to a receptacle 
where it condenses. White blocl 
‘eamphor remain when the camphor oil is 
drained away 
led from a single tree is some: 
times as great as 6.600 pounds, wort 
about 85,000, Recently it was discovered 
that the leaves could be made to yield 
more camphor than the wood and could 
he harvested without harming the trees. 
Synthetic camphor is produced by 
chemical processes based on the con- 
yersion of pinene, a hydrocarbon existing 
in the volatile oil of turpentine. 


Knows His Radio’s Voi 


after having been robbed of his set re- 
cently, claimed to “recognize its voice” 
while passing the open window of an 
partment, Police proved that the set 
with the distinctive “personality” 
Jonged to the sharp-eared victim. 


‘bourds ins lumber pile records their dampness. 


in the box of the apparatus indicates the 
amount of moisture in the lumber. 

‘The invention is based on the fact that 
the electrical conductivity of wood varies 
with its moisture content. The dial 
records the amount of current that passes 
Sioa sae pai soniet poate Ds 
other; the larger the amount of moisture, 
the larger the current. 

‘When wood is tested in a lumberyard, 


‘The recording instrument, in which mols: 
ture in lumber is indicated’ ons dal, 


the dial is set at the moisture content 
range within which the wood will be 
acceptable to the buyer. If the eur- 
rent registered is too strony 
throw the needle beyond th 
marking the piece of lumber ad 
unsatisfactory. 

In the past, moisture content was 
determined by guesswork of men of 
years of experience, or by taking a 
piece of lumber, cutting off a sample, 
‘weighing it, putting it in an oven to 
dry for twenty-four hours or more, 
and then reweighing it, and finally 
apolying, mathematical formulae 
Even this extensive test was not 
wholly satisfactory because it merely 

showed the moisture in one piece of hum 
ber and not in all the pieces in a pile. 
‘Another use for the new device is in 
connection with the work of painters, 
‘After a rainstorm, the workman can de- 
termine in a moment when the wood is 
dry enough to begin painting, ‘The device 
has been found to work as well on wood 
that has been varnished or painted as on 
the uncoated timbers in a lumberyard. 


Double Keyboard Piano Plays Strange Music 


‘ALLED “The Piano of the Future,” a 


aSw 
posible musical effects that cannot be 
obtained with the standard keyboard. 
For whereas half tones are the limit of the 

iano, the new instrument can 


‘Vincengo Bellesa, conductor i the Metropolitan Opera House, 
‘New York City, tying out the new double Keyboard piano. 


the musician to achieve new and subtle 
harmonies and produce fine differences of 
tone that only the trained ear can hear 
and recognize, ; 

If the double keyboard piano comes 
into wide use, it may give rise to a new 
style of music taking advantage of the 
fine tone shadings it makes possible, 


zht Remains a Mystery 


HAT is light? Still as much of a 
aystery_as ever after centuries of 
research, Dr. Paul R. Heyl, of the U. 8. 
Bureau of Standards, recently declared. 
‘One school of scientists believ 
that a ray of light isa wave 
in motion in some all-per- 
‘vading ‘substance termed 
“ether” for lack of a better 
name. Another holds that 
it is actually a stream of 
terial particles, or “cor- 
ppuscles,” that hit the eye. 
Advanced experimental 
‘work today shows, that 
ether explanation fits all 
the observed facts about 
light. Perhaps, Dr. Heyl 
comments, a more 
theory will, be found, 
which each idea will have 


place. 
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Why a “Cheap” House 


RE you wondering how you can 
shave the price of that new 
home you are building? Are you 

planning luxuries and “trimmings” 
at the expense of durable construc~ 
ion? If so, it will pay you to read 
this article. Based on the long ex- 
perience of experts, it reveals the pit- 
falls of “bargain-hunting,” and will 
help you choose between spending 
reasonable sums for materials and 
workmanship or greater sums for 
maintenance and repairs. 


By 


MILTON G. STURGISS 


‘A copper leader head, good a ever after 144 
‘ear Compare with the Ion one oppos 


lentical in appearance, which 
they have built just around the 
comer from each other. For a few 
months everything is well. And thes 
Tn one house a water pipe bursts. Paint 
peels and flakes from the side of the 
dwelling, Tt settles on one side, and the 
plaster cracks, Joints cold air 
seeps in. ‘The house is still as charming in 
‘appearance—from the 0 

other. But life in it has 
Soon’ the owner, unable 
ase of maintaining. ity 

at a loss, 
Why. is this house » 


WO young couples settle in the 
| tractive new homes, almost 


re 
optimintownes whe “iced he could not 
ford the dwelling he fit had planned 
fand who found a builder who agreed to 
help him “economize.” ‘The “economy” 
consisted of follies. Footings, wide bases 
which are more expensive than plain 


construction, were omitted from the 
foundation,’ Cheap substitutes replaced 
inseed oil paint. By the time the house 


was finished it was a monument to false 


to install pipes that won't rust, and to 
insulate the walls against heat and cold. 


But the money thus invested returns big 
dividends in reduced upkeep and 
comfort. 

How is the prospective home owner to 
distinguish between lavishness and false 
economy? To find out, I sought the 
advice of Clifford C. Wendehack, an 
architect who has designed many modern 
homes. He summed up his views 


‘an honest and competent. 
‘an honest and competent 
‘builder, are the two best guarantees for 
the owner's safety,” Wendchack said. 


will pay you to see that they are worthy 


of your confidence. You may hardly 
expect. to find them by “bargain-base- 
tment shopping. 


RECALLED the experience of a 
friend. “The builder of his home, un- 
Known, ad decided he’ could 
cket a little money by leaving out two 
GF the middle coluntas thet reach down 
through the cellar to support the house. 
Months later, when my friend found the 
whole floor sagging toward the center. he 
iscovered every first floor beam cracked. 
Te cost him $500 to repair the damage. 


Costs Most 


Gone after three years this galvanized 
Iron leader head quickly rusted away. 


By leaving out the vital posta, the “gyp" 
builder probably saved himself just about 
ten dollars, at five dollars per column! 

From his long experience, Wendehack 
told me of the most frequent types of 
injudicious spenders, 

‘One of them.” he said, “wants to 
spend his money on accessories instead of 
con the home itself, A thousand salesmeit 
are out on the road trying to sell hi 
new-fangled gadgets that get out of order 
and are never used. He might far better 
put his money in good honest construc. 
tion and adequate insulation, heating, and 
ventilating, 


NOTHER sort, is the man with 
ideas and a small pocks 
rays easy to convince hi 
Targe and cheap! 
is butter too this 


wuld small and sound.” 


money will 

If the owner insists on all th 
veniences and luxuries he has a 
neighbors’ homes—a second bathroom, 


pethaps. of tiling or a sun porch—t 
chances are he will get them, even if he 
‘cannot afford them, from a builder who 
is not over-conscientious. But make no 
mistake—he will not get somethi 
nothing. In the hidden recesses 
dwelling, sound construction will 
sacrificed to pay for the non-necesst 

What is “sound” construction? 


To 
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that the chimney, settling under 
weight, will skew’ the framew 
crack the plaster. palias 


PLUMBING is doubly important to, 
day because the concealed pipes of 
modern dwellings must be trouble- 
proof. Galvanized steel pipe. is 
cheap. But no home owner who has 
tora out a section of wall to repair & 
Teak will recommend it, Water 
absorbs air and chemicals that 
readily attack the pipe. Rust follows, 
accelerated when the water is hot. 
‘Moreover, water pressures are higher 
today than formerly, and that, too, 
hastens corrosion. ‘The only remedy: 
is to use pipe that positively will not 
rrust, such as brass pipe. In a $12,000 
house, say, that may mean an addi- 
tional’ cost of 865 or so. Many 
builders and architects agree that 

one of the best ways in the 
‘word to spend 965. 

Vooden shingles, with proper care, 
will provide a satisfactory roof for a 
few years, But are they cheapest in 
the long run? The cost of keeping 
them painted and repaired may be 
fas much as from thi 


nars have elapsed. 
At the end of this time patching will 
no longer keep rain out, and a new 
roof is obligatory. An owner who 
paid $800 more for a roof of more 
permanent material considered the 


cighteon dollars annual interest om his 
money well spent 
Considered as 


iness proposition, 
"the 
gh, 


who 
two or three years—and thereafter pocket. 
the saving bimedf. One’ man ‘add 


‘weather-stripping on doors and windows 
and storm sashes on the exposed sides of 


otal cost of 8400, He p 
$36 a year more than his neighbor 
intere 

‘coal b 


Ware 
then streaks appear on the painted wood 
work below it, It is « startling fact that 
rust costs the home owners of the United 
States $575,000,000 a year—some five 
times as much as their loss by fire. 
For permanence select’ metals and 
alloys which, because of their pe- 
culiarly resistant, qualities, donot 
rust—even though the first cost is a 
little greater, 

Acarefully planned “ budget” 
point the way to sensible ec 
that do not imperil the permanence 
of the home, Here is a typical anal- 
ysis of what happens to your build. 
ing dollar based on the actu 
construction costs of nine houses of 
varying prices ranging all the way 
from $9,100 to $29,000 and aver- 
aging $15,000: 


OR excavating and grading, 
$0.02. Masonry, $0.09. Stucea, 
plaster, and tile work, $0.10, Car 


try, $0.27. Roofing. "$0.05. 
Flashing, downspouts, and, gutters 
(nonrustable), $0.01." Plumbing 


{noncorrodible pipes), $0.10. Heat 
ing, $0.07. Electric wiring and fix- 
tures, $0.03. Hardware, _ $0.08. 
Painting and glazing, 80.04. Sereens, 
$0.01. 

‘That makes a total of eighty-two 
‘cents for construction costs, ‘The 
remainder of your building dollar, 
‘minus a small (Continued’on page 156) 
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New Conveniences 
for the Home 


nny 
a 
An 


k 
i 


! 
| 
i 


Light enough to carry anywhere, this new a 
‘ietrc brase radiator plugs into wall socket 

Sind" mates its own steam heat by wire” f 
‘Automate controle regulate steam pressure. 


f 
haope e B 


) Cf ders canna sie tm his vem, mance 
Sap 1 newts Se yop) ei batt ‘with double arma. Aspring clamps upper arte 
aie veal soxclef JA. Gown when the gown is hung on the lower. 
ey oka ke oO 
5 ‘parity? 
‘supenaticatehen the Botte tilted. 
“a 


~ 
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HETHER You're the House- 
wife or Man of the House, 
You'll Be Interested in the Month’s 
Most Useful Ideas for Your Comfort 


if 


second to of an 
lator Keeps og daft. 

Trin, anow, or dur ‘The window gy be left fart wy 

‘open, than aeuring a cont iy of fresh 


A caster that can be adjunted to the 
ese ‘ice by turning Wcking — 

‘evade supporting seven table 
eg wi poser shine! Ie le ead to 
take the hawle out of any furniture, 


‘An cil-burning refrigerator is the latest, Its 
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This Model Broke All Records 


And You Can Build One Like It—Complete Plans for the 
Morris Seaplane Which Set the World’s Mark of 12: Minutes 


By VINCENT L. JOHNSTONE 
With Permission of Tudor Morris 


ITH a little persever- 
ance and  confiden 
any boy can build a 


get a piece slightly wider than the 
Eworibs. ‘Then bend the ribs, split 
the strips in two, and scrape them 


Ido, model ike that to the ae specified. Bach ri 

Tudor Qhorris stab ould be about 14 in. longer tha 

Wied te nor altered the distance between the beams 

twelveminut ict sori. 80 that its ends can be pointed 
V slightly and inserted into the 

far by 4 

and was m 


than impeting 
used the latest ideas 


pure banana oil can b 
it and 


‘shaken up 
cement should be dro 
work and spread qui 


H need! the materials given, ia 
accompanying list (page 
‘ss well as the following tools and 


becomes like jell 


bar, pipe o 
eating bamboo: a 
and a sharp, hard per 


d then 
the two ribs: (x 


sert and cement 
rked 2 and 3), 


ces of corrugated 
to draw the full tudor Morris with the model described in this article im- 
half of the wing mediately after it made @ new record at Atlantic City, §. J. 


Slightly ro 
the balsa wing! 


Our Blueprint Will Help 
You Build the Plane 


to one end. 


Seawing  AN ity of th LAD of si ho had been building airpl hem slight 
ee a LAD of sixteen, wl ilding airplane | them slightly o 
aay aes Tittle more then e yearslausched | am" aftly cn the 
ated cardboar escape So seul peel ate Srlag Sodas tes | ia ou, Allo cout the 


juring the last 


END a pine of hy 1s | flat Siti iy fens wallace oe 


national contest conducted by the Play; 


‘bamboo to the Mensatcenweuctien af Auticlens Treen pare them for being joined. 
wing tip over a hot fone of the mont astounding fights in the Place the two halves on a 

fies of pipe or soldering model aviation, pursued by its builder on a bicy table so that the center of the 
on. Split the piece in two ‘tnd by contest officials and the author of this art beams touch each other. 
tnd scrape them with a knife imautomebies. 1 flew for twelve and hall min Block the wing ips wy 50 
to that they are exactly alike. tes, setting # new world's record, and wan pi that they are 2 in. off the 
Then round their edges. Sp Mdaceaged ia the Atlantic: Oontex those qesaetees table. The paper will warp 
‘The upper surface of bam- = —— the tips up 3% in. more. Now 


boo should be scraped clean cement the beam joints with 
sh 


of its hard, brittle va 


this is “dry, coat 


the Moushest part of toe symatewerthy “mod ain for 34 in. mows 
bamboo the part that shoul paper Pong Tiswinning | cachelded the jont When 
bauecd, The part thal soe models are being prepared by Mr. Johnstone. ta thoroughly diry, turn the 


frotn the inside of the pole “To make the work of building the Morris modet wing over and Tepeat the 


st, a blueprint has been prepared with ss 

should be thrown aw wa prea epee Speration’ by putting two 
dts etay to make te aie pane 3 inthe Poruuan coats of cement onthe 
at one time by splitting a Sostnes Mownnne scttes (oor page 158). fom side. ‘The wings then 
‘wide piece of bamboo in the nae should be supported in. the 


enter repeatedly until you center as shown. ‘The align- 
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ment must be nothing less than perfect. 
‘With « knife point, pierce the inside of 
the beams at the center joint and insert 
. A drop of cement at each 

tend of this rib will finish the wis 


foe papering, 
For a hy pus oat it is advis 
wate the Japanese silk tis 
Morr, threaded a. string tha 
Jong edge of the paper and, using 
soft camel’s-hair brush, covered the sheet 
quickly and evenly with a coat of light 
lope,” ‘Th n he ironed his paper with a 
hot iron and gave it a shrinking treatment 
by alternately dipping it (by means of the 
string) in water and drying it. He ironed 
it again and soaked in water once more. 
The light dope is composed of about } on. 
collodion or lacquer diluted with 34 o2. 
seetone, 

‘Coat the beams ee me 
paper cement to waterproo! them, 
[paper cement is athin lacquer or eoliodion. 
Eitetance, Cut 


swith two peopatees 
ed ot 0 plain hand louncted Ian! pla 


back over the wing 


the edges rounded by scraping to an oval 
section. For the rear brace it is necessary 
to have a very long jointless piece of 
bamboo—practically 13 in, 

‘The wire parts are easy to make, 
especially if you use the full sixe patterns 
fon Blueprint No. 102. Note that the 
“ans,” of No. 11 musie wire, have short 
prongs to be inserted in the motor base. 

‘The bearings can be purchased from a 
model supply house or made by hammer- 
ing or forging the ends of a -in. diameter 


finishing nail flat and drilling a small hole 
as shown. 

Tay the two motor sticks side by side 
and with a pencil mark the locations of 
the cans and X-braces. ‘Then dope all of 
the bamboo and balsa pieces with paper 
cement. 

Point the rear ends of the sticks or 
taper them down towards the center. Cut 
the front of the sticks to fit 
in mach # way thatthe rear end of the 
spars wil in, apart. Dip the two 
‘ends of both sticks in cement about 34 i 
deep and allow to dry. 

‘Smear a little cement over the inside 
face of the ange oat at the front and 
place the spars firmly together while you 
slip the front hook or yolk in place. Fasten 
it securely to the nose with several coats 
of cement. Before it dries, check the 
space between the rear ends ofthe spar. 

Vhen the cement is dry, you ean proceed 


te amemble the Bracing 
ierce the insides 


iece of paper slightly 
larger than the sire 
face to be covered. 
First, wet the center 
rib with a second coat 
of paper cement and 


pieces on both ends 
‘and force them right 


stick the paper to. 


through the frame as 


For a cambered wing 
itis best next to stick 


the paper to the 
rib and then 
to the wing beams ¥ 


hetween the two ribs 
with very little 
stretching, “Con 

in the same way 
do not try to paper 
too much at a time. 


margin can be cut 


mar eon pa 


wre TAY 


K shown on page 104. 
Be very careful that 
you do not mistake 
the marks of the can 
locations for the bam- 
boo bracing locations. 


bracing | 
Adjust. the bamboo 
La] in one of the 
members s0 


off with a sharp razor 5 - other frame a 

or removed by sand- ‘Top and front views of the wings and the Now carefully 
Papering the outer ‘a Good and bamboo; and detsls of 'cann” Shook, front hook, sd fat socket, sight down the sticks 
edge Tightly. Tt is (Continued on pope 104) 
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Cheata 4 in Popular Designs 


They Are Always Useful and Highly Prized, 
and Any Handy Man Can Build Them Easily 


Sase By Hanowp P. Strano 


[EN we consider the 
beauty, the romance, 
d the practical 
value of the cedar 
we wonder what piece of 
furniture offers the amateur craftsman ing dimensions to. the differences in 
more satisfactory returns for his work. thickness; this will eliminate all gluing of 
This article discusses the major points to wide 
Colonial and Red cedar boards are seldom more 
other popular types of cedar than 8 in. wide and usually have many 
Tirebatly ‘eathecdeed ted cedar, Momishs; bat we tat be thesia! thet 
if obtainable, will yield more of the the unwise lumber rere ok pes 
characteristic’ odor of cedar, but kiln- left us even these. should be 
dried lumber will hold its shape better. x 
Often a pine or whitewood chest can be 
ined with %4in. red cedar, though as 
far the salty of the fe is con- 


glued joint—has no reinforcement; the 

liberal floweled joint is the best for this work, 
plane) the edges for the “matched and. splined joints 

‘The simplest joint—the plain ‘good, are i 


comme 
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How to Turn and Inlay Trays 


Three Attractive Designs Which Open a Fascinating Field 
of Work for Those Who Own Wood Turning Lathes 


VERY amateur wood 
‘worker who possesses 
small modern lathe will 
find pleasure in turning 

tractive wooden, trays. which 
not only of considerable 
but also of real intrinsic 
the addition of decorative in- 
lays it is possible to increase the 

‘echnical interest of the tool work 

and at the same time enhance the 

beauty of the designs 

In developing these projects, 

tool processes are involved in 

faceplate and chuck turning that 


previous articles of 
To the wood turner 


‘open a new and f 
for developing indi 

‘The tray illustrated in Fig. 1 is 
turned from a solid circular disk not less 
than 114 in, thick and 634 in, in diam 
eter, A circle 634 in, in-diameter ig 
scribed on the wood. with a pair of 
dividers. ‘The wood is then sawed as 
nearly round as possible and screwed to 
a faceplate. 

Its outside shape is first turned, For 
this work it is advisable to use a template 
pete aes mares 
in Fig. 2. If itis to be guided properly, 
template should bear against a flat sur- 
face—in this case the underside of the 
tray. ‘The recess in this surface is there- 
fore cut after the outside shape of the 
tray has been completed. Obviously, the 
purpose of this bottom recess is to make 
the tray stand well on a flat surface. 

‘The tray is now unscrewed from the 
faceplate and chucked as in Fig. 3. 
Tt is well to support it during the hol- 
Jowing-out process by running the dead 
center up against it.” When the tray has 
hoon hollowed to the extent shown in 
Fig. 3, the tailstock is moved out of the way 
and the central part tumed down level 


with the rest of the bottom. 
THE half plan, Fig. 1, is shown a 
ircular inset, which is inlaid in the 


bottom of the tray. Such insets are sold 
ey seseietares of toaster Sad ere 
inexpensive. ‘They are made up of many 
separate small pieces of wood about '/a, 
in, thick, which are glued to a piece of 


brown paper. A piece of veneer surrounds 
the inset for protection; it should be eare- 
fully cut away with a pocketknife. 


A shallow recess of the correct diam- 
eter to receive the inset is cut with a 


By HERMAN HJORTH 


‘The inset is glued into this recess face 
down, that is, with the papered surface 
tomards the top of the tray. If phewere 
applied to the papered surface, a 
bond would not be made, because the 
paper might split and parts of the inset 
rae a may ba doe hy cam 

1¢ gluing may be done by clamping a 
block of wool over te inset, which should 


‘Then the bottom of the 
tray is faced off and sandpapered 
smooth, ‘The brown paper 1 Fo 
moved by this process. and the 
inset now stands out clearly and 
beautifully. 

The tray shown in Fig. 4 is 
turned by a process known as 
“gluing to waste stock.” ‘This is 
ere disk of the 

‘ira circular disk ofthe prop 
sar diaseater aad taco ilk oft were 
carefully, so that it is absolutely 
flat and level (see the Oct. 1928 
insue of PorctanSctexce Moxri- 
Ly, page 112), Prepare the stock 
from which the tray” isto be 
turned. Plane one of its surfaces 
true and level and saw the sock 
to the required diameter. 


LUE the 


a r between the 
Repamianton inter 


wed surface of the 


volving inthe lathe, Remove it from the 
lathe and glue and clamp the stock for the 
tray securely to it as shown in the photo- 
graph on page 182. When the glue is 
Borough dy. (Continued on pape 122) 


with inlaid ornament (Fig. 1) and how it is turned (Figs. 2 and 3); a tray with an add- 
tine or band of inlay (Fig. 4,5, 6, and Z): and s supplementary desig fora pin 39. 
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Who Is Fit to Fly? 


LSEWHERE in this issue, a young man, telling of his 
‘experiences in learning to fly, deserl Figorous 
physical examination which all who would pilot air- 
planes must undergo. This test is more than an idle 
gesture. It is of the utmost importance. From Iearus, in the 
finclent Greek legend), to Lindbergh today, all whadave trigd 
to conquer the air have had to conquer thea-own physical 
fences as w 


‘The airman must have a quickglert mind, keen senses, and. 
organs able to withstand unusualstrain. Fis eyes must 
the skies and earth for, wet . Inning fields, 


possible dangers; at night, they mul 


to recognize lights and landmarks. 
“Fi rain of te ars cme: the roar of a 200 


horsepower engine is terrific. afff it is most important that 
hearing should be round in the aspiring Ayer, His respiratory 
‘organs should be able to withstand continuous exposure to 
tand wind, Last, but not least, his neryous system should be 
finely attuned but strong and flawless, for an aviator suffering 
from a neurosis may about as much success in his 
ithe Governmat is right a insist that only the physicall 
e Government is right in ins ly : 
fit shall Tearn to fly. “= " 


More Machines—Better Jobs 


t problems affecting labor 
President Green recently said to 
members of the American Federation of Labor, “is the dis- 
placement of workment by machines and devices which auto- 
matically do the work once done by trained men.” He went 
gn to say that the Federation will never allow a human scrap 
‘be built up in this country. 

mite fact is that the use, of more, and more Iaborsaving 
machinery cannot be, stopped t can be stopped only by 
paralysis of American industry. But a larger use of 
cchinery will not, produce a human scrap heap. Tt will do just 
the reverse, as it has heen doing for the last hundred years. 
Devies for spray painting, for example, making it posible for 
‘one man to do the work of three, have given painters 
more work than ever before. Lowered costs result in surfaces 
being painted that never were painted before, such as stucco. 

‘America today differs from the America of « hundred years 
ago, chiefly in comforts and luxuries made possible by ‘mass 

production with labor-saving machinery. High wages depend 


NE. of the most im 
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fon large consumption and large consumption depends on 
making products plentiful and cheap, usually an impossi- 
bility without machinery. History shows that as soon as ad. 
Jestuets are made ofter machines rdeane men frm drgey 
itions improve for everybody, including the men tera 

rarily distressed. i 

‘Those who have at heart the good of American labor should 
remember that it is machinery which has made the wage seale 
and standard of living of the American workman the highest 
in the world, No, Mr. Green ‘need not worry. 


Back of the News 


0 OFTEN when we rend of siete dimover, we fall o 
rasp it thorou Ve are not quite sure of what 

ceded it or of its place in the scheme of things. No one of us 

can be thoroughly conversint with all of the wide fields of 


is in an flor to pve to our readers that necesary back, 
ground of fact that we have added the feature ‘called " 
fe Month's News" to be found on page frty-siht it 
helps you to a new perspective, or a larger understanding, of 
current news, its purpose will be accomplished. 
Wherevs useful things, or thinking 
find writers for Porvtan 
Scumxce Mowru.y endeavoring to present these ideas and dis- 
coverics in words anvone can grasp. In this magazine, month 
ffter month, you wil find articles designed to keep you 
of rapidly changing world. In it you will always find not only 
the news of progress, but the stories behind that news, 


What Television Offers 


READER in Topeka asks if he should buy a radio set o 
“ait a few months until television sts are perfected.” 
By television, he explains, he means something that will 
dice in hin home a sharp, clear motion picture of « football 
game, for example. Our advice is to buy the radio set; he 
probably will have to wait too long for his television. set. 
Remarkable advances have been made in television, it is 
true, but many mechanical and electrical difficulties have yet 
to be overpome. Under the best pouible conditions, with the 
most advahced apparatus known. it is limited today to repro- 
ducing’ small, poorly defined, image of person or abject 
li ithin & few fect of the scanning apparatus in the 
broadcasting station, Slow motion, such as the smoke cusling 
from a cigarette, also can be transmitted. But even these 
meager results are possible only with perfect mechanical and 
oureievnon, tie pe of devel ill fall f 
levision, in its present stage of development, will fall far 
short of satidying our Topeka reader. But it docs offer 
fascinating new field for the experimenter. Lurking around the 
comer for him is the possibility of making television as useful 
as is radio, a discovery that will bring fame and riches. 


They Are Saying 
“TIS slob has been inhabited | by inteligent, promt 
millions of times. I'am sure they had the automobile, the 
radio, and the airplane, or their equivalent.”—Henry Ford. 

“Asleep, men are thirty percent more restless than women, 
and the sleep occurs from a half to three quarters of an 
hour after retiring.” —Dr. H. M. Johnson, Mellon Institute of 
Industrial Research. 

“If every man, woman, and child had $500,000,000,000, and 
ach dollar represented an atom. ther total wealth would stil 
{all short of the number of atoms in a drop of water.”—Owen 
D, Young, General Electric Co. 
fre, THe moon was once part of the earth and was pulled away 


The public will have it that Tam going merely to fly over 
the pole, saben in fact we are going to fy over a vast territory, 
never seen by man. photographing it as we fly.”—Com- 
Imander Richard E, Byrd 
‘erthin glands alter the stature, the length of limb, the 


the neck, the size of the jaws, the shape of the nose, the 

‘of the forehead. and the texture of the skin.—Sir 

rani of ton alestooe a haps 

vention of the airplane and the radio are perhaps one- 

ta nfl a wre of the weties in pure science, — 
A. Millikan. 
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BEARINGS 


N who build the great mechan- 
ical monsters that perform the 
Herculean tasks of the world don't think 
of construction units in terms of PUR- 
CHASE PRICE, They think of them in 
terms of what they will do—of the FINAL 
cost reckoning at the finish of the job. 
It is significant that the U. S, En- 
gineer Department as well as practically 
_ail the biggest engineering companies 
in the country has selected Scs* Bear- 
ings for heavy marine equipment such 


as dredge pumps, cutter head drives 
and tow boats. 

In dredging and other marine work 
as in all other tasks in which bearings 
play a vital part, “Nothing Is Apt To 
Cost So Much As The Bearings That 
Cost So Little.” 

You men who plan, build, use or pay 
for machines of any kind, remember 
this: It costs more to replace a poor 
bearing than to buy the best one that 
ESF ever produced. 


SS0s 


SKF INDUSTRIES, INCORPORATED 
40 East 34th Street, New York, N. ¥. 


es 


“THE HIGHEST PRICED BEARING IN THE WORLD” 
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Hw the Ignition System Works 


ARNETT was bubbling with 
indignation. His trim, white 
mustache twitched 


rabbit's, 
“You fellows think you're slick, don't 
Pout" be repel, “Tigo tim me, wt 
‘That new 


eata you a fa 
ignition system on a 7 
as low as we could make it for a good job, 
and that’s the only kind we do here at the 
Model Garage. 
“Save the bunk for someone else!” the 
growled: as he slammed the 
“It'll be a long cold day 
hrefore you see me aroun here again!” 
good customer gone.” 
roaned Joe Clark. partner of Gus in the 
Garage, as the st riled ~ 
t new garage will take all “our 
business away if we don't watch out.” 
“T'm not worrying so long as we turn 
‘out good work at fair prices.” Gus 
race 2 ae that pote: s ho! ane 
there stings him good and proper he'll be 
lad to come back to u 
ped out of the 


ith a broad grin on. 
“You win, Gus,” he sai 
fon the wire.” Says he's st 
miles down the road and will you please 
‘come and get him.” 

Harnett was sitting behind the wheel 

Jum expression on his face as Gus 

drove up with the service ear. 
saa ceeein oe hak Tad te 
time I saw you.” he smiled sheepishly. 
“T didn’t know good work when I was 
getting it until those high-binders played 
me for a soft snap. ‘They didn’t charge 
much, but they didu’t do anything. ‘This 


makes the third time the igni 
ven out. ‘They said it was all right just 

hefore I drove out here.” 
Gus raised the bood and removed the 
J. ramined the 


higamazement the motor started at once. 
Aseasy as that!” he marveled. “Say, 
us, stick an extra five spot on the bill 
and see if you can't get it into my thick 
head just how an ignition system works. 
T'm tired of getting stuck on the road 
with little troubles just because I don't 
know the frst thing about it.” 
“Glad to.” agreed Gus, “Follow me 
hack to the garage where we can be 
comfortable. 


FOW.” he continued, when they were 
seated in his office. “this ignition 
business turns out to be simple when you 
get right down to its workings.” He 
drew paper and pencil from one of his 
pockets. ““First we'll draw a storage 
battery, because that’s where the juice 


A Driver Stalled on 
The Highway Has Gus 
Explain its Secrets 


By MARTIN BUNN 


battery juice hasn't 
it, only. six volts, 
That's ant mea pros, bat, chews 
lenty of current. Sort of like a big pi 
frith a lot of water flowing through tt at 
ow pressure, If you slapped a nozzle on 
the end of such a pipe it wouldn't squirt 
out like a fire hose. It'd just ooxe out, 


YOU put acu 

xno more push behit 
sins the jb of jumping the gap in a 

park plug, it couldn't come near making 
the grader’ So what has to be done isto 
take that low pressure current and use it 
rent with a whole lot. of 
ike trying to pull yourself 
your boot strapa, but ft really isn't 
because we don’t need much current at 
the peppy, high voltage, We can sacrifice 
‘most of the volume to gain pressure.” 
iterrupted Harnett, “if you 
set electricity at high enough pressure it 
Will squirt off the end of a wire like water 


‘out of a fire hove! 
way.” Gus explained, “only the 

quirt in any old direction, 

while the high-voltage electric current 


comes from. Stor 
much ki i 


electricity with 
it than that up 


will only jump across a gap in the circuit, 
Electricity always flows in a cirele back 
to where it started from. 

“But let's just forget about ignition 


switches and other fancy business and see 
what we actually do with the six-volt bat- 
tery current. This little square thing I'm 
drawing now is supposed to be the spark 
coil, and this funny gadget right next to it 
is the contact breaker or timer. One 
terminal of the battery is wired to the 
frame of the ear and there's a wire from 
the other pole of the battery to the spark. 
coil. ‘Then there's a wire from the spark 
coil to the insulated, stationary contact 
int in the timer. We'll put in. a dotted 
ine to represent the path of the current. 
from the moving contact of the timer 
hack to the battery by way of the frame, 
‘That's all there is to the primary or bat- 
tery circuit except the ignition switch 


that we won't bother about, and a fixed 


is what you fixed on my 
nett questioned. 

“That's right," Gus answered 
was nothing the matter with your timer 
‘except that the boob who adjusted it for- 
got to tighten the lock nut and. the 


“Twas comin, that,” Gus explained, 
“All it does is to circulate around a coil of ' 
heavy wire, (Continued on page 138) 
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POWEL CROSLEY, Jnr. 


{ THE CROSLEY RADIO CORPORATION 


SAYS: “Exhaustive tests have demonstrated 
that RCA Radiotrons materially improve the 
reception of Crosley Radio sets. We con- 
sider them the highest attainment of vacuum 
tube efficiency.” 


| Raclanagh” 


RCA Radiotrons are used exclusively in the laboratory tests of man- 
ufacturers of quality receiving sets. The leading radio engineers 
recommend them for initial equipment and for replacement. 
When one or more vacuum tubes are worn, better results will be 
obtained if you put new tubes in every socket. Once a year at 
least it is wise to replace all of your tubes with RCA Radiotrons. 


IRCA RADIOTRON 


RADIO CORPORATION OF AMERICA + New York « Chicago ~ Atlante ~ Dallar + Sau Fraucsce 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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IT Adda Shop to My Garage 


It Is an Ideal Place to Work Although Only a Small, 
Inexpensive Lean-to—How I Keep It in Good Order 


a 
Aad 

Jb FI I 
"EARLY every normal man looks 
forward to having sooner or later 

a workshop of his own. And the 

permet emetion) of boys, much 

handier with te it seems to me, than: 
those of twenty-five years ago, need some 
place to build their ‘airplanes and boats. 
‘A garage workshop e the one illustrated 
meets these demands exceptionally 

Tn some parts of the countr; 

bungalow communities of | California 
where the houses have small basements 
‘or none at all, a garage 
shop is, indeed, the only 
solution, In other sec 


By HI SIBLEY 


experienced builder, you will find it an 
economy to employ a carpenter for the 
construction work, but the interior you 
can fit up yourself. 

‘The addition to the writer's 
runs the full length and is 8 ft. wide. ‘The 
‘original of the shop shown in the draw- 
ings was built a year ago and has been in 
daily use ever since. One end is 
titioned off for a private studio, or 
‘This is neatly finished with wall board, 
the floor stained walnut; sereens and ew 


tains are hung, and furniture is installed 
as in the floor plan, Here one can 
work without fear of interruption by 
‘casual visitors, and a buzer gives noti 
‘when there are phone calls or other bus 
ness to be attended to in the house, In 
many cases there is no need for such 
judio; then the entire lean-to ean be 
xiven over to the workshop. 

‘The workbench, 2 by 10 ft, is large 
enough forall ordinary jobs; and for heavy 
work, such as hammering metal or split= 

ting blocks, there is. 
low saw table of 2-in, 
planks and @ by #'s, It 


tions also it has marked 
‘antages over the 
average sinall, crowded, 
dark and sometimes 
damp basement, espe 
cially as it gives the boys 
apace to worksandially 

they please without 
‘isturbing other “mem: 
hers of the family—an 
important consideration 
if motordriven home 
workshop machines are 

‘To build an addition 
to the garage for work- 
shop. purposes requires 


‘an investment of a little 
money and labor, but it 


will prove to be worth 
many times its cost. In- 
tally, the aspect of 


your back yard will be 


je of the eal bosike 


Fae. 
Unless you are an 


is very sturdy and sur- 
vives much abuse, 

Keeping any "work 
shop neat is a problem. 
‘The best solution is to 
have a place for every 
tool, a receptacle, cu 
hoards or nicks for une 
finished work and useful 
piewes of wood, and re- 
cceivers for shavings and 
blocks as well as tin and 
metal scraps. Every tool 
in this shop is returned 
to its place at night, and 
the floor is swept every 


For th 

For the edge tools and 
files, screw drivers, and 
the like, holes of varying 
diameters have been 
bored in blocks about 3 
hyd by I8in, A block of 
this kind will hold any- 
thing from a 1/92-in. 
drill to a big wood rasp, 
and can be moved 

(Continued on page 136) 
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JOHNSON’S 
WOOD DYE 


THE UGLY DUCKLING 
IN YOUR HOME .« . « 


Do vou feet tike tusting that mis-mated chair of 
table down the basement stairs? 

Don't do it! 

No matter how fiercely its finish and color clash with 
the rest of the furniture, there is justthe right coloramong 
the many shades of Johason’s Wood Dye to make that 
igly duckling” glow with new beauty and in harmony 
with its fellows. No need now to retire it to kitchen or 
bedroom with an opaque makeshift finish which hides the 
innate beauty of grain and texture and bars it forever from 
the class of furniture to which it belongs. 

Remove old varnish with varnish remover, or by scrap- 
ing or sanding. Then as you spread the Dye over the wood 
gs out the full richness of the grain in true, clear 
color and with none of that muddy, pigmented scum 
which poor stains leave, You'll find that it penetrates so 
deeply that no amount of scratching or marring will re- 
veal the natural wood. 

In 4 to 8 hours, the Dye is so thoroughly dry that it will 
not smudge or rub off, handle itas roughly as you will. It 
is ready for the professional touch of Johnson's Filler and 
surface finishes. Johnson's Spirit Wood Dye is preferable 
for use on old work, Johnson's Oil Wood Dye for new 
work. The latter dries thoroughly in 24 hours. 

For that new radio cabinet, bookcase, or other unfin- 
ished furniture, you can get perfect hardwood effects, even 
‘on the softest wood, with Johnson's Wood Dye. You will 
be prouder chan ever of your craftsmanship when you 
see how uniform and unchanging the Dye will color the 
things you build of wood. 


$+ ¢- JOHNSON & SON, RACINE, WISCONSIN: 


a ao 


FREE-+A 25-CENT BOOK ON FINISHING. MAIL COUPON 


Insistom Jobnson's when you go to your hard ware store. And to belp you 
select correct colors and t0 follow best methods of finishing, there isa 
book on treatment of floors, woodwork, and furniture which you may 
brave free for the asking. Fillout the coupon and send it today! 


S.C. JOHNSON & SON, Dept. P. S., 3, RACINE, WISCONSIN 


Name 


State —_ 
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You May Find Use for These Handy 
Short Cuts for Car Owners 


How to Fix a Broken Spark Plug, or Keep the Rain Out 
of the Ignition —Easy Way to Build Garage Door Stops 


‘spark plug failure are 
carbonization and 
sarc bite oF broken eee- 
trodes. An emergency repair 
for a broken electrode is 
shown in Here the 
ae 
o make the spark plug work, simy 
bend the center electrode over close to 
the rim of the shell. ‘This can be done, 
however, only if the center electrode is 
Jong enough, 
A “Raincoat” for Ignition 
EN 8 driving rainstorm, blows 
drops of water through the louvres 

fa the toed kad the teste go all 


over the distributor head, many car 
owners have found to their sorrow that 


the motor will not start, ‘The high ten- 
sion current leaks away through the 
moisture instead of jumping the gaps in 
the spark plugs. 

Figure 2 shows a novel way to get 


slightly lager in diameter than the die 
tributor head and cut off the lower por- 
tion as shown. 
for the ignition wires. They should be 
0 sinall that you will have to force the 


‘Next punch small holes 


boards which fold upward and are held by latch when ot 


wires through them. ‘The edge of the 
large hole i pull dow ar the edge 
of pa tor. If the ition wires 
re ia arrangement will be 0 
nearly waterproof that you could 

it water over the distributor head 
Without aifecting the operation of the ear. 


Handy Garage Door Stop 


MR a simple and effective garage door 
I eigen need is four pieces of 
board, ‘some wood screws, four screw 
Sepia ‘and twocheap 


vs the 
ex ace 
sr hingel two ower 


Pieces which ‘serve aa. the 
swing upward when not in use. 
pair of serew eyes are placed on each 
door, level with the points where the 1 
ward swinging stops strike the doors. 
these the wires are fastened and bent to 
form two latches. 


MONTHLY awards $10, in addi- 
tion to regular space rates, for 
the best idea sent in for motor- 
ists. Other contributions sed 
are paid for at the usual rates. 


Fig. 4. Novel piston ing 
‘comprewor made Tron pliers 


Piston Ring Compressor 


CURE 4 shor uy fet 
compressor made of a pair 
justable pliers and a piece of stro 
wire, Success depends on how care 


piston 
ade 


‘you fit the ends of the wire to the jaws of 
the pliers. By fitting the wire so that the 
ring stands at right angles, itis possible to 


‘use this compressor in close quarters, 
Sticking Tires Remedied 


Wits tires are left undisturbed om 
the rims fora long period. they fre 

dhtly to the rims 
tremely difficult to remove 
them. ‘This sticking can be eliminated Uy 
fitting « band of zine around the rim, 
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at wasnt 


good enough 


N equipment and methods the factory which occupied sixteen huge 
‘Western Electric telephone cable structures. But it was worth it! 
plane of 1927 set the pace. But that Whether making cable or any of 
= Gida’t satisfy the company's manu- the 10,000 items of telephone ap- 
fight oes ppedlgevre facturing engineers. They put the  paratus, Western Electric seeks till it 
‘tn the country, but — plant in the test tube of critical finds the better and more efficient 
judgment—and they came out with and more economical way. As 
something even berter. manufacturer for the Bell System 
Ic meant revising processes, re- this is its share in good telephone 
designing machines, rebuilding a service. 


esa Western Electric 


pies Spector Ra MAKERS OF YOUR TELEPHONE 
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Vencening Isn’t Hard to Do 


And by Means of It You Can Cover Jewel Boxes and 
Other Pieces with Woods of Beautiful Grain and Color 


eo 


woodworkers are prone 
jibes: of wsieeie anos tenes 
woodworking enti 
the range of thet abilities and to speak of 
‘a note of awe and longing in their 
token, ‘To temonstrate that the simpler 
forms of veneering are not beyond the 
abilities of any home worker with a fair 
degree of skill, I shall describe the 
making of a veneered box which any 
nung lady will value as a gift from 
iter father, her: brother, or even 
‘more from some other girl's brother. 
‘The box itself may be made of 
any easily worked, thoroughly sea- 
soned 34 in, thick wood, but the 
veneer should be mahogany. rose- 
wood, walnut, or other fancy wood. 
Veneers can’ he purchased from 
some lumber dealers, from many 
lywood manufacturers and dealers 
‘woods, and usually from 
‘makers and furniture repair 


The comers and the top and bottom of 
the box should h halved joints 


Fit the 
efully to insure squareness, and 
il the parts together with 

ls, being careful that the nails 
erfere later on with sawing the 


Before the top and bottom are glued in 
place, cut 4-in, pieces the width of the 
space between the top and bottom inside 
of the box (about 334 in.) 
and just the length to fit 
snugly as indicated by 


Attractive pieces lke this trinket case of jewel bar 
‘ade by the woodworker whe learns the 


than the size of the box. as at E. Make 
straight, smooth cauls (blocks) of some 


fas at G: the paper will absorh mois 
coming through the veneer from the gl 
Set hand screws or clamps as at HT read 
for immediate use. Two may do but four 
will be better. 

You are now ready for gluing. The 
room should be warm—at least 80° F., 
Ithough 100° would be better. Heat the 


dotted lines D, A drop 


er 


for two of glue on the end 
wood hold these 
pieces, which are to re- 


nist the pressure of the 
hand screws and prevent 
the sides and top from 
bending inwards. 

Be sure the outside of 
the box is planed smooth, 
for rough and imperfect 
places will almost always 
show through t 
neer. As this ati 
Drimaly a dseusion of 

. the box itself 
tan be let to the skill of 
the worker without fur- 
ther directions. 

‘The veneers for the 


cam be 
art oF veneering. 


tends of the box, the veneer, and the cauls, 
Wax the latter with a piece of paraffin to 
preveat sticking. 

Use rather thick glue of good grade, 
newly mixed and very hot, Equally im 
portant are the speed and skill of the 
worker. Spread the glueon one end of the 
box, not on the vencer: place the veneer 
‘on the glue, then add the paper and the 

‘aul. Turn the box to rest verti 
cally on this caul and repeat the 
process on the other end. 

Put the hand serews on without 
disturbing the cauls, and apply 
‘enough pressure to insure p 
contact. Too much pressure on 

surface will force the 
around the edges and 


lue 


starve” the joint just where the 
greatest strength is needed. 


Ane 


Wien the squeezed 
hardened to a gummy texture 
trouble later 


i possible. On a 


rm 
broad surface more time would be neces- 


able, although four will answer the pur- 
iously, Allow the 

ime for setting and repeat the 
pyoeess upon the top 

No veneer will be needed 


the bottom correctly. 

Sandpaper all veneered 
surfaces. Round the 
comers, slightly to. pre- 
‘vent splintering, but not 
more than the thickness 
of the veneer. 

With a sharp. gage 
make an scars ine © 
144 in. from the top. 
Saw very carefully 
around the box and re- 
move pieces D. With a 
perfectly conditioned 
plane, smooth the sawed 
edges, being sure that no 

linters are broken from 

veneers. Make the 


‘ends should be cut about 
34 in. larger each way 


joint fit accurately. 
* (Continued on pore 137) 


1 poir of soldering coppers ond melt 1 pot of metal 
‘at the same time. 


Always on 
its toes 


A Ctayton & Lampert won't cry 
for time out—it’s always on its toes. 
Its solid construction and ingenious 
mechanism withstand rigorous, 
long-time use. You get years of 
service from a Clayton & Lambert 
—it’s the product of constant im- 
provement. 

An example of that is the spider construc- 
tion welded to the tank. It keeps the top 
structure properly aligned and firm. 
A Clayton & Lambert takes a mighty hard 
jar without being the worse for wear. And 
the multi-ribbed flame plate is another part 
almost indestructible. It’s made to last a 
lifetime. If an extreme accident should 
occur—the plate is easily replaced. 

The method of mixing air and gas vapor 
is a unique Clayton & Lambert feature. The 
proper proportions are always assured. And 
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that, with the exclusive baffling-cup, gives 
ninety seconds starting. There’s no “pop- 
ping” or back-firing with a Clayton & Lam- 
bert. No matter how windy or draughty or 
unfavorable the conditions—your Clayton & 
Lambert performs just right! Certain types 
have a patented orifice that can’t be en- 
larged by carelessness. Such exclusive im- 
provements as those keep your Clayton & 
Lambert fit for action. 

Be particular about your next fire-pot. 
Insist on a Clayton & Lambert. You can 
identify it by the bright 
red, protective band around 
the base of the tank. You'll 
be buying the most popu- 
lar fire-pot in the world. 
Sold at nearly all hardware 
stores. 


CLAYTON 
& LAMBERT 


‘Manuracturinc Co. 
Detroit, Mich. 


© This sat om am advertiement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Cylindrical Grinding Helps 


Care of Machine and W heels—Centers —Use of Back Rests — 
Duplicate Pieces—Speeds and Feeds—Taper Work 


‘HILE it is customary for the 
average tool room to employ a 
universal grinding machine op- 
erator, there are many small 


shops where the toolmaker or machinist 
is called upon to do his own grind 


{Rite coord of prad 
ttle knowledge ‘of grinding operation 
olelly the tider en: ‘Pkie is dae to, 
the fact that years ago the young appeen- 
tice was not given any grinding practice, 

Toray. 
1 grinding, of, more correctly, 
Mirical grinding. has been 
Such an important factor for any years 
in machine construction that every ma- 
chinist should possess at east an elemen- 
jowledge of this line of work. 

Experience has shown that it is con- 
ably cheaper to turn roughly and 
find to size than to turn carefully and 
fie to site; besides, n degree of accurncy 

‘finish is obtained by grinding that i 
impossible to obtain with lathe and file 
ertheless, we must bear in mind that 
for commercial reasons there is no such 
thine aba acura certain ie 

rtor must be accepted as inevitable. 

A high degree of precision can be main 
tnned only by ivng the ache ict 
proper eare, Oil is much cheaper than re- 
paits and should be used freely. ‘The ma. 
Shine ahould be wiped clean and treated 
srth light oll every night or whenever it 
Eto remain idle. All polished parts that 
are graduated should be kept covered 
with heavy oil. Enough soda or grinding 
Compound should be used. in the water 
to prevent the formation of rust, but too 
tanch may. be injurious to the hands. 
‘Water should flow at the proper place on 


By Hector J. CHAMBERLAND 


the work, as illustrated in Fig. 


touch to the product of 


the the The mancfoctrers 
spare nothing to incorporate the 
highest obtainable accuracy in 
every working part of the ma- 
chine. 

‘The wheel should be kept clean by 
dressing it as often as necessary and using 
water s0 as not to heat the diamond. ‘The 
wheel also should be dressed each time 
it is set in motion, even if it has been 
stopped only for # few seconds, as the 
Teast play’ in the bearings would throw it, 
more oF less out of true. The bearings 


‘Two grinding wt-ope, the one shove 
showing the tse of universal back resin: 


should be inspected often and ad. 
justed when necessary to main- 
tain accuracy, 

‘The wheel slide or eross-feed 
mechanism, should, work freay. 
Oil its entire length daily. 
Pac Ganeilon sane ne bie 
this last. suggestion, for on this 


Teed pawl advances the graduated 
ratehet one notch, the movement 
represents the removal of only one 

cighth of one thousandth inch of 

for one quarter of one thousandth off the 

diameter, an amount invisible to. the 

naked ey 

Work ground cylindrically is always 
held between dead centers, Occasionally, 
fon universal grinding machines, certain 
jobs have to be done with a live head 

enter, but in this cae the center bas 19 


ind in position before proceeding 
ft is important in all cases that the 
centers be fn good condition, ‘The points 
must be free from wear and scratches and 


the angle should be exactly 60 degrees, to 
correspond to the center hole in the work. 
Figure 2 shows a set of c 
‘erally used in 


Ieee, Pa 


=) |i 


(t= haa 


PCUa (CENTERED) 


RTRs 
[Remora ra] 


S==en \ 


| ‘COLD ROLLED STEEL POST, 


FIGS = PaaS 


\ eevee 


rio | 


‘Ponition of the water stream: centers for ordinary 


flarge bores! back rest; dinmand setup for 


tute and for grinding work ia one cut: plugging 
‘wheels; anda shopmade taper wugt- 


[hey all KNOW 
cS the meaning of. 
-e Starrett Quality 


“Every building or 
carpentry job ts the 
iether for Blannett te: 


1 use tots Jor ptaseresn FEVERY man who uses tools is 


home sho re 
Roper able to appreciate at first hand 
Starrett.” the genuine satisfaction as well as 


true economy of tools built to 
Starrett standards of materials and 
Sah workmanship. For there are more 
than 2500 Starrett Tools, Tapes and 
Hacksaws, every one of them made 
es; to give more than a full measure of 
accurate, dependable service. 


Your tool dealer has them. Be sure 
to ask him for Starretts and look for “Out_on road or construction 


or “The ” jobs Starrett Tapes and Tran: 
the name or “The L. S. S. Co. sescivauslasiingsatiofaction= 


a free copy of the great Starrett © 
Catalog No. 24°W". 


THE |L. |S, STARRETT CO. 


Y 5 
Use Starrett Tools 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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Dodging Errors in Shop Work 


How to Avoid Clamping Strains That Cause Distortion— 
Little Known Points on Using Paper Under Machine Set-Ups 


= 
ay pt | ay by By HENRY SIMON 


ERPLEXING errors in the ma- 
Jchine shop sometimes are due to 
mechanical distortion within the 
work. Unlike the disalignment 
troubles described in the Febru- 
ary issue, which are generally con- 
fined to the lathe and lathe-type 
machines, these new strains are 
‘common also with other machine 
tools such as millers, shapers, and 
inders. It will, however. be suf- 

‘ent to deal with the subject in 
‘connection with the lathe. 

Paper used as friction material 
under the work is in bad repute 
with some mechanics because of 
its alleged trouble-making tend- 
‘encies. It is well to remember that 
Faper should never be used under 
the registering surfaces of preci- 
sion work, but this is no reason 
for doing without its help where 
only ordinary accuracy’ is 


Even a thin and hard paper 
may, of course, become unevenly 
compressed, but there is a bi 
difference between a. fuily soft 
material of 005 in thickness that 
‘can be compressed readily to 008, 
in. and a hard-finished paper :001 
in, thick which the same pressure 
will reduce only to .0007 in, ‘The 
variation of three ten-thousundths 
in the thickness of the part at B 
and the resulting slight difference 
in the bore wil probably be of no 
‘consequence, while the deviations 
‘of ,008 in, in thickness and .0015 
in. in diameter remuting with a 
ick paper. uni same part 
at C are likely to be altogether 


CAUTION is always necessary 
when pa used under. 
neath work of which the clamped 
portions are very thin, in order to 
avoid the condition shown exag- 
erated at D. Such work cannot 
be clamped as hard as if it were 
against the metal surface of the 
machine table.” On the other 
hand, it should be remembered 


made. Some mechanics seem to 
think that to do any good. the 
:per must be strong, and that to 


ye strong, it must be heavy. Thi that paper between two metal sur- 
is a case of a right idea wrongl faces reduces the force’ necessary 
applied. The paper should for holding them against sli 
erably be tough and above all hard, but grades of parafin paper. ‘These papers from a third to. [hall no can ite 
it should be as thin as possible, fre tough, hard finished, and many of made to prevent deformation by reducing 
A-common consequence of using a thick them less than one third the thickness of the required pressure. 


tA. The most average letter paper. as may be seen from From surfaces which yield under pres- 

sure because a softer material is under 
them to surfaces which yield 
because nothing is under them 
is but a step. It may seem need- 
Jess to point out that. undereut 
parts should be clamped so that 
the pressure will be transmitted 
straight through to the table 
surface as at A, Fig. 3, instead 
of indirectly as ‘at B Although 
the principle is well recognized, 
it is often violated in pract 
tice. 

Trouble from this source is 
especially likely where work 
mist be reset for finishing two 
surfaces in succession. With the 
dial test indicator at our com- 
mand, we may feel too sure of 
our ability to get out of any 
“hole.” ‘Though the part shown 
$A 2.4, Fr stead 
fact improperly clamped, paral- 
lefism between the outside diam 


paper is seen 
‘serious form of th 
progressive disalignment during 
work. Under the vibration of 
cutting the paper gradually be 
‘comes. Furth 

that the wor! 
by the time it is finished. 


Fig. 1 


‘TREACHEROUS condi- 
tion is that shown at J? and 
G. ‘The bore a in the part 
lined up true at the start. 
‘moment the eccentric ore b was 
put through and a large portion 
Of the paper tndlerneath cut out, 
the doubled pressure coming on 
the area ¢ compressed the paper 
more than at d. If the part were 
finished in this condition, the 
second bore would be “off” as 
shown. 
“Troubles of this kind are com- 
mon when packing paper or 


news is used. An ordinary 
letter, bond. is, better, 


this should be used Siete by recep tea et 
where the clamped surface is asat B x0 as to pened ror 
fairly large. ‘The ideal material same error in finishing diameter 


for finer work is one of the better &, and — (Continued on page 116) 
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Essential to 


Modern Methods 


Modern factory methods step up 
the output of men and machines. 
One machine today does the work 
formerly done by many. One 
man does a job that used to re- 
quire several. But the need for 
accuracy never diminishes. 
Rather it increases with the 
increased speed of production. 


‘That is why in modern machine shops 
you will find more and more precision 
instruments—such as the Micrometer 
illustrated above. And the general 
preference shown for Brown & Sharpe 
measuring tools is industry's way of 
saying that no finer guarantee of accu- 
racy can be obtained. 


Ask for a free copy of Catalog No. 30 
listing over 2300 Brown & Sharpe 
Tools, including Micrometer Caliper 
No. 10 RS (range 0 to 1” by ten thou- 
sandths of an inch) shown above. At 
your hardware dealer or from us di- 
rect. Dept. P. S, Brown & Sharpe 
Mfg. Co., Providence, R. L, U. S. A. 


[Bs 


“World's Standard of Accuracy” 


BROWN & SHARPE TOOLS 


© This seal om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8: 


No matter how many ordinary 
hammers you already have, you 
can use an extraordinary Cheney 
NAILER—the nail-holding ham- 
mer for nail setting and driving, 
one-handed, in pl hard to 
reach. 


Youll say the NAILER is the handles 
wmmer you ever. pon. 

a slick comfortable handler 
holder in a taol-ateel head that stays putt 
and is 00 perfectly balanced i is a!joy 
swing. 


Best of all, the wonderful nail-holding 
feature costs you ne more. Every 16 oz. 
and 20 oz. Cheney Curved Claw Hammer 
isa Cheney NAILER with this handy ar- 
rangement. Try a laboraaving NAILER 
today. Your dealer carries them. 
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By 
E. Anwtrrace McCann 


Master Mariner 


NLY the stern wheel, the pilot 
house, and a few other details re- 
main to be completed on our model 

of the famous old Mississippi steamboat, 
the Buckeye State. 

Readers who have not seen the four 
iments, vet would like to 
the model at this time, can 
ptaining Porviaw Screxce 


Mark Twain's Life om the 
7m should do 40 at once, for it 
be a genuine treat. TI 
Fs past will find, in the light of 
their new knowledge ‘of | Mississippi 
steamboats, a keener delight in rereading 
it. And if those who have hesitated 
about undertaking the construction of 
this model will only read that fascinating 
sory of adventure and romance on the 
Great River. they too will be eager to 
construct the Buckeye State. 
‘Our next job is to make the 
stern wheel. " By referring to the 


who read 


Our: River Packet 


‘La Belle Riviere in the flim version of Unele Tom's Cabin. Originally 
Kate Adarns. she was constructed by the builder: of the Buckeye State 


the 


illustration on page 98 it will be seen 
that there are three wheel-like members 
with radial arms or spokes. On the ahi 
itself there were five, but on so small 
‘a model it seemed that two could be 
omitted. On a larger model it would be 
well to use five, ‘There are fifteen arms 


ith flanges which hold the fifteen paddles 
in position. While I made the whole 
wheel of metal soldered into one unit, it 


would be possible with a little more 
trouble to make the paddles of wood, 
that would give a better effect. 

First make a crank shaft as shown from 
wire of rod not less than 3% in, in diam 
eter. After bending the eranks, file them, 
flat 40 that they the slots in 
the deck. Bore h ends of the 
cranks. “Small notches will have to be 
filed in the supporting timbers. 

From sheet tin, brass, or copper, cut 
three sets of flanges and arms. Tn laying 
out these pieces follow the full size pat- 
tern on Blueprint No. 96. ‘The extra 
ith of the arms at their ends is bent 
‘over sharply to provide surfaces against 
‘which to solder or bolt the paddles 

Cut the three circular bands or braces 
so that they can be soldered on the arms 
just inside the flanges for the paddles, 

Panch holes to receive the crank shaft 
and solder the wheels in place, taking 
care that the flanges of the outer wheels 

turn inward and that, the arms 
‘are so arranged that the paddles 
(Continurd on page 98) 


The completed Buckeye 
State, "This and all other 
‘drawings appear 
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For the handy man —You, for instance! 


Yanize 


FLOOR FINISH 


Dry-In-Four-Hours 


Here is the new dry-in-four-hours 
varnish stain which squarely meets 
the demand for a quick drying finish 
ready for immediate use on furniture, 
woodwork or floors. It is a varnish 
and color combined, ranging 
from Light Oak to Dark 
Mahogany. Also Clear. No 
= J matter how little you've handled 
ty brush or sprayer, KYANIZE will give the desired resulta with- 
out fuss or bother. No offensive odor. 
For Old Floors For Old or New Furniture 
KQanize Xyganize 
easily make an old hard wood Because itis 0 easy to apply—so tough and 
prush ona coat of KYANIZE Floor er and bell. fenpureet Snuies 


‘seasy to apply-—dries in four hours Floor Finish is just’ ideal for 
ei ur hs furniture, 


Brushes oneal. Trangparent and shows 
the grain or pattern beautiful 
lor our new booklet, “The Charm of Painted Things," or if your dealer cannot supply 
_sith RYANIZE, send $1.00 for a spectal trial pint can with brush and booklet included. 
Special $1.00 Offer 


1.00 ani nour dealers name and addres wnd we wil forward, Prebaid full pint 
“OL RYARIZE Floor Pinsh (wransparen) and a esed ‘tbply i. “Mention color Qn vce fet frntre KVANIZE 
“refers Mahogany, Golden Oak, Cherry, Light Oak, Rosewood or Dark Mahogany, Wal- Pisin uth Saul rhe 
Brown Mahogany, Colonial Green, Dark Oak, Natural or "Clear.” sorted ceca a 


BOSTON VARNISH COMPANY, Everett Station, Boston, Mass., U.S.A. 
Kyanize Kyanize Kyanize 


FLOOR VARNISH FLOOR ENAMEL CELOID FINISH 
Teper ttor | guuiirtetmtmeanaton | ooetiabegitt tee 
Waterproof and Durable Brushes on easily. Covers solidly on wood, 


Egil interior oors and wood- | cement, or concrete foors, inside or outside. 


free in 60 minutes “ic “ heey 
pach gem Waterproof, scuff proof, acid proof. Ten popular ‘or re-finist new or old furs 
itd Sought wal o's | Notre mat selves Ten i | Facing oo 


I 
| Wirse Aid 
for Builders of 


Skip Models 


" Ancient and Modern 


Complete materials for Model Power Bouts and 

| Backeve Sas 
ine —Length—5"—wideh 5 
Motor bi 


; rad 1 
oot 
ha char ii engl 


soeight: high speci, Can be purchased com 

led ob ia batcidowe nec." Boiler, Bar 

i Eelam Figs can so be open 

Pete. Boatr—Compete construction sts for 

Toe a ting esse cia 

Such ax wood, nails, ncrews, propeller, et. 

| ‘no insertions for bouts of ll ss fom 

Fittings—' ie pala Cleats, Airports, Anchors, 

: Ventilators, Rail Seanchions, etc. , 

WOOD BLOCKS FOR CONSTRUCTING 
SCALE MODELS. 

‘Plan Scale oeyins ok hre and maecs 


veneers for decks, mahogany, ec. 


Pie oon 
te ee 
Weng ae ats aa 
ence : 


Boat Fittings—Blocks, Dead Eyes, Turnbuckles, 
‘Cleats, Chocks, Davits, Airports, Capstans, 
Binnacles, Rigging Line, Sail Cloth, etc. 

\ Model Sailing 


its —Complete ready to sail 


415 Madison’Ave., Dept. MP, New York 
etn 

ioe! i a6 fr which ple amt me your bakin, 
“sie? 
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will lie straight across, cach supported at 
Three pointe 

IT the paddles are to be woo, dil holes in 
the flanges and rivet the paddles on with 
Small pins fof metal, solder thems. The pad 
‘les shold: be below the radial arms when 
lewending into the water on the forward 
revolution 

Tivet the connecting rods ur yitmen to the 
cranks. Have the pitien of sulfient length 
So that they will not sip out of the slots in 
the engine room when the eranks are at the 
‘Stremity of thee stroke aft. 

Paint the metal parts of the wheel « rusty 
lack, andthe pallens dark’ woud calor 
Fix the stern wheel in postion iy. naling 
strips of metal over the shaft with pins, the 
points of which sbould’ be turned, up der 
Keath. ‘The ‘wheel should turn clear ef the 
Fdders and extend almoxt to the line of the 
Trl bottom 

Fasten m block of wood Ji by 114 by 135 
‘ver all, shaped and slotted ws shown in 
he next column, to serve as the hase uf 

hows. The steering wheel turns partly 

{a the slot of ths block snd > supported by 


Tn that case a large hole ean 


can be led 


Finishing Our River Packet 


texas was used forthe affce 


"The 


tues in which ‘cuts have een nde 
‘nu the 


beard strips and the lower flange’ 
‘The central ornasnent” (Dluepri 
cut from sheet metal of cello 
pece Frou a cheapeomb) and is 
fnugs are of the thinnest obtai 


The 


turned of brass oF purchased, 
derable work to buy both the bell and the 
“eerng wel redy-ade, 


tt 
eats 


de dite and, mo far ant could Year, oats 
simewbat ‘ike thve 

ver the typial vert 
ed his te 
‘Siem boar wth 


‘or some simil 
"quarters, 
Tunnels are of wood capped wi 


tin or 
‘points bent out.'The bands are card: 
age wood. 
0 90) 
(auch as a 
eel 
les in the rides of the funnels and 
the “The exhaust steam 
od oF metal tubing expanded at 
ids. They have similar guys 
Tull 44 in. in diameter, can be 
It saves con 


bell, 


‘provision was made on old river 
for tall boats ‘The ueleye State had 


Ww. How: 
‘ot small boat isthe 
IU from four wide 
(Conti om pce 114) 


= 


kif, 
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“Ifit’s Worth Painting, 
It's Wortha 
WOOSTER BRUSH!” 


mater and apeead i even 


Af 
WOOSTER “FLAG” 
ce yr bur sin sori 
ames ee pn al 
Teall’ nts mater goose 
pe rid 


fier beer Purehed 
of meen ted handles 


L3 — 
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Pho fam aca em t Water FS Bra! 


The Only Brush You Want is 
The One That Holds its Bristles 


N the Tug of War test shown above —a Wooster Foss-Set Paint Brush 

was made part of a tug-rope so that the of the pull came on 

the bristles and setting of the brush. 12 m hing 2040 pounds 

tugged and pulled and twisted and strained but never budged a bristle! 
What a victory for Foss 


ag material, to 
st and only our 


Famous Foss-Set Tests — 


You can soak a Foss-Set brush for weeks in patne remover, turpens 
tine, gasoline, oil, lacquer thinuer, alcohol, water, acetate, and the 
Foss-Set will be wnharmed! Even a 33%) per cent solution of niteic 
acid will not affect the actual Foss-Set. Use a Wooster Foss-Set 
brush in anything.on any pain job,and the bristles won't come our. 


What a Good Brush Does— 


The Chinese hog bristles of a W Brush make it easy 
to work paint thoroughly fhto every fissure and crevice and 
bbeush out air bubbles. Disgram at left shows how "fags" on 
Ieristle dig down into surface securing deeper penetration of 

QUA 


material. Thus the parot becomes an integral 
ENT of the surface itself—not just a “paint film" to peel and. 
This means a better finish, greater surface protec 

.. and economy when you paint with a Wooster Brush, 


we Marks — 


» good brush to many 
brush users and practically all professional painters 188 pounds 
fon a Wooster Brush —not 9 bristle budged! Buy your brushes 
a¢ the paint or hardware store where “Ted” hangs our. 


THE WOOSTER BR ComPaNy 
Smce ist + One Famdy One Lest > Baer Brushes 


All you need to look 6 
to be sureof a good bn 


WOOoSTERBRUSHES 


FOR PAINTING-VARNISHING-ENAMELING-LACQUERING 


fs 
. 
Made from 
‘cinl Mb Steel Hand- 
forged, Heat Treated 
o give greatest 
|_ | strength and toughness. 


-This popular DD120 
Set consists of Speed 
Brace, Sliding Bar, Swiv- 
ol Extension, Universal 
Joint, Rachet Handle, 
‘Adapter Plug and 10 strong 
‘thin walled-12 pointsockets 
Many other useful combina: 
fiom sez and other Hand 

3 destribed in our 40 page 

‘catalog. Send for it 
Standard of H. 
Toolnforthe Auto Mechanic, 

Phamber, Steamfitier, Car: 
penter and other Arians, 

Sold hy leading Automotive 

Jobber, Hardware Dealers 

+ -| “ana Prambing Supply 


Address 
= |euy: 
‘isnt caia wana 
rewren O  O O 


‘Plas oily Nama of Dealer ix margin ele 


& 

ae 
rons 
a 
oa 
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Eiiver to Make a Magic Funnel 


It Contains a Hidden Space for Liquids and Is 
| Used in the Trick of Pumping Water from a Boy 


By Gronci 


2 I] 

‘AGIC apparatus of profes- 

structed quite easily 
home. Tt ean be used for 
performances, for giving 
Ville numbers between acts at arateur 
theatricals, or on the stage in a special 
magician's act. 

‘After building the magic funnel shown 
in the accompanying ustrations “and 
other apparatus to be described in com- 
ing issues, you will have at your disposal 
arepertoire of magical illusions. 


REENE, 


size as it originally was at the top 
or rim, the lower part is of con- 
siderably less circumference, 
When this reduced part is placed 

there will 
the walls, 


‘To prepare the second fu 
trim off the top rim with tin snips. 
the small funnel within it and solder 
two parts securely at the rim, polishing 
0 that it will not show. Be 
oint is absolutely air-tight 


Tn anvouncing 
the funnel trick 
the performer say 
that he will "turn - 
a glass of water 
into ab A juvenile member of the 
audience is inveigled into drinking a glass 
‘of water. The performer then announces 
that he will pump the water from the 
ad's elbow. While he holds an ordinary 
looking funnel under one of the boy's 
elbows, an assistant uses the other arm of 
the boy as if it were a pump handle. 
Water is seen to stream from the funnel 
into a glass held below him. Milk, 
is or any other liquid may be pro- 
duced with equal success. 

‘The entire effect depends on the way 
the funnel is trickled. Buy two similar 
tinned funnels and 


the joint, so that 
while the funnel 
js then the same 


Care must be taken to do the soldering i 
Sround the rim so the joumt willbe ithe. = im 


Immediately before the performance, 
the prepared funnel is placed in a pail of 
water. The inner compartment, holding 
about a glass of water, will then il 
When the funnel is removed from the 

ffixed to the hole 


near the ri 


The wax is removed when it is desired 
that the water leave the funnel. Most 
performers control the small hole with | 


the thumb by using an on and off move- | 


ment so that the water will run and stop 
at intervals to correspond with the pump- 
ing motion enacted by the assistant who 

the 
other 
arm up and down. 


‘This is the first 
of a series of arti- 
‘les on the con- 
Stenctionofmagic 
apparatusforam= 
ateur entertain= 
ments, The next, 
on turning a 
handkerchief 
intoan: 

‘carly 


© This seat om an advertisement in POPULAR SCIENCE MONTHLY signiGes the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Bar Relat Sa" Re She pie, BSR, sty 38 
7 Castors Ree 


‘This the viginal LANCE SIZE Eveready Layerblt Nox 406 for hoary duty—tht price, 4.2%, only 35, cons 
z Smee in Bae creas 


103 


orf neem, 
rate.” There snathes 


THE EVEREADY LAYERBILT IS THE ONLY “B” 
BATTERY BUILT WITHOUT FINE CONNECTING 
WIRES AND MANY SOLDERED POINTS 


TUE next time you buy “B” batteries, get Eveready Layerbilts 
batteries now have had three years of public use, and the 
them to be what we have always said they were—the best, the most satisfac- 
tory, the most economical and the longest lasting of all “B batteries. 

The reason Eveready Layerbilts are all those thi is a simple one—t 
are built of flat cells. Those cells pack together ‘occupying all avail- 

ace inside the battery box. They make connection with each other 
matically, minimizing soldered connections. In a 45-volt, cylindrical 
cell “B” battery there are 30 individual cells, each with two soldered points, 
making 60 solderings. In addition, there are 29 small wires to connect these 
points—89 chances for trouble! 
Eveready Layerbilt, however, there are but five soldered connections. 
a maze of fine wires, there are only two thick metal bands, each 
inch wide. All other conm 1s are made automatically, by contact 
the full surface of one flat cell against its neighbors. 

All these things make a better battery, a battery that is more reliable, more 
sailafactory and longer lasting, The Evereedy Layerbilt ls made in two sizes, 
Medium and Large Size. Ehher costs you only a few cents more than 1 
cylindrical cell Eveready of the same size, and will last from 25% to 30% 
longer. When you buy “B” batteries, get Eveready Layerbilts. The longest 
lasting and most economical is the Large Size Eveready Layerbilt No. 486. 
Look for the name “Layerbilt” on the label. 


famous 
lie has fe 


NATIONAL CARBON COMPANY, INc., New York—San Francisco 
Unit of Union Carbide [Toa] and Carbon Corporation 

HAP tou cnt Re BE” nsw On the Pogo Coane FM. Peide Stand Tins ease NEE 

Sen AND WEAR THE NEW EVEREADY RADIO SET8 


‘hanes for 
Rote 'waste apeces between 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Here's a go-getter Plier 
with the doggedest grip 

that over bit a nut. 

It knowsno such word as 
Stuck. 


It is the best educated 
and most expensive Plier 
in the world — unless 
figured on a basis of 
cost per year of 
Service. 


Forgedbythefirstmakers: 
of Slip-Joint Pliers, who 
are still the First Makers 
of drop-forged tools for 
the masters. 


One Dollarbringsyouthis 
One-tiftyPlierthisonce. | 
It comes as a sample of 

what's coming to you in 

other fine tools when you 
ask for “Ber S” make. 


Work the Coupon. 


Pin a Dollar bill 0 this 
~- COUPON 


‘THE BILLINGS & SPENCER Co. 
Hartford, Conn. 
SEND ME a pair of your 8-inch 


Slip-Joine Pliers, nickel nish (regular 
$1:30Phiet)forthe Dollarbill seached. 


Name 


Sime Ne 


Toe 6 Sta. 


My Dealers mame 


This Model Broke All Records 


(Continued fom pase 


eos? ane! 

orn steact 

—— 

cena 

eB 
WING CONSTRUCTION 

Stee io suembing frame and wines. Note 


‘that the wings mont be ale on both sides, bat 
‘can have any ‘one of Wee different shapes. 


{from the front and slide the bamboo projec- 
tions im or out." Again check the space at the 
rear When the kinks have been practically 
‘liminated. cement the inside junction of the 
hheams” with the bamboo. 

 caretully split off 


the pieces of bamboo projecting beyond the 
frame. aly sal iver at a tine Coment 
sshere the S-braces cross as well as the outside 
‘urface of the spare where the bamboo romes 
Bush with the surface. Also cement the inside 
junctions again, especially the rear X-braces 
Tnsert abel cement the cans. ‘See that they 
line up fairly well by sighting through therm 
Cement’ om the Irearings at the rear of the 
Use two cots, a a an ned pre 
on when the cement is dry, earry a string 
vet cement armund the motor stick and 
bearing at the point where the bearing bends 


Materials for the Model 
A 2 pom by M4 by 0 ie len for mote 


in tala foe ine 


Et pe Se by 1M by 396 Un hat veneer for 
2 pon BYS by 1 by 6 i tal for 


1 pe: Ne. 14 (038m dia) muse ite, 24 in 

1 pe No 1 (036 in din) mune wire 24 in 
Tone. 

1 pe No.6 (006 i. din) marie wir, 12 in 
Tome 

2 pen He by Min. rubber motors a3, 


1 per small rpaghetti tube (cleetscal 
tamulation) for socket 

1 pe 1 by 31 in. Japunewe tne paper. 

1 Soon ca of ambvid type coment 

1 Kos bottle of apes dope 

1 2.on bottle of lien dope. 

1 Loe battle of paper erment. 

Hiesey silk thread, sine D buttonhote twit 


d4mnow ou RE om 


model flyer has heen disappointed at 
a contest because a bearing has come loos. 
Morris found it necessary to tie double 
silk thread 
facrons the rear X-bracing as shown..‘This sil 
thread shoul be tied up close to the motor 
hbase spars to prevent 
cemented securely. It 
‘oa of paper cement. 


‘levator tips: their actual 
sehen lueprint No. 102. Cut anotch 
Sein, Tong to Bt the b 

The 


oo elevator beams. 


‘beams are strearlined and tapered from 


3g by dy in-at the center to @ by Min, at the 


tips.” Make a full size drawing of the elev 
fon «piece of corrugated ‘ardboard. and 
the paren 
the joints are being cemented 
same manner as the wing was assembled 
“Turn the elevator over and. recement 
bottom side at the joints 
to put it might 
‘cement on the top is can be put 
1 beams over h ¥ 
Be sure that 


‘or hold thems with weights 
the 


framework with paper cemé 
like the wing 

propellers ure standard true-pitch style 
Mark the'blanks C with diagonal I 


PROPELLER CONSTRUCTION 


| ie) cae ame = 
wa ronceo | SEBT  PRAPRE 
ABEL aloe ane 


How the propellers are maried wnd carved 
‘andthe bearings mre fade fom gral na 


commer to corner om the wide faces: use a very 
sharp, hard pencil. “Locate ‘the center. by 
the point where the Hines cross 
jot exactly in the center. Draw two 
fon each side of the venter and 
parallel with ‘the edges of the block to Torate 
the hub. "Then draw diagonal I 
irections on each end 
Cat the blanks, shown above, Macken 
the edges so that you will not overstep yout 
mark tm carving, and ‘carve them. 
Ta carving, work closely to the blackened 


lines but do not cut into them at all. Then 
sandpaper the blades down 0 that they are 
‘Sinost 9h. in, thick, atthe tipe and taper 


fualy'to about 34 in, at he midland 


‘shout #4 in. close to'the hub. ‘The hub should 
bbe about # in. thick. ‘The bottom or rear af 
the blade should be flat, while the top or front 


should be slightly rounded. Do not cut or 
aber the propeller blade very much on the 
etiom see wre that ene propeller int 
Finded andthe other right-handed 

Toon the tips a tin the eige, using © 

iors to get all for tps este alle 
[Balance the blades at the center on» kife edge 
tnd muceeper the heavy sd. ‘Then cut sry 
tne ofthe mrp ood at the bck of the 
Bib oS ceaapapee the oat tgs enceth 

‘Bend the shut from Nov 1a tse ive 334 
in long. Norling "Conte! o pr 100 


© This seat on am advertisoment im POPULAR SCIENCE MONTHLY signifies the approval af the INSTITUTE OF STANDARDS. See page 8. 
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Drillin 


~ns 2 32D 


is only one thin 
this POWER too 


DRILLING metal or wood is only one 
of many jobs you can handle easily 
‘with this Millers Falls Standard Drill, 


Buffing or polishing the nickel work of your 
car takes seconds instead of half an hour or 
more. A wire scratch brush slipped into the 
chuck will remove old paint while your arm 
would just be beginning to ache by the sand- 
paper method. 


Carbon to come out of your car? Instead of 
digging with the old putty knife, get a wire 
end brush busy at 1000 R. P. M. or better. 
You'll get a swift job and cleaner and more 
thorough than you thought possible. 

Hard work that takes it out of your shoulders 
is plain fun for this power tool. In it ventilation 
has been so perfected that over- 
heating is a stranger. 


‘This Millers Falls Drill hasn’t an 


does 


ounce of needless weight. You'll best ap- 
preciate this when you're “drilling up”— 
or workingon the underside of your car. 


You can buy this drill separately — or as part 
of the Millers Falls Electric Toolshop. This 
Toolshop includes 21 separate attachments 
for drilling, cutting, sawing, sanding, polishing 
and grinding. It’s fine for repairing — and 
“making things”. 

BUT—it’s more interesting to TRY this good 
tool than just to read about it. Write us, and 
welll tell you where you can handle it yourself 
—and enjoy the thrill of “guiding it through”. 
The Price? Much less than you thought for 
such quality—The Portable Drill, $30.00—The 
Electric Toolshop, including the Drill, $68.00. 

Saw Table, $10.00 Extra. 


When would you like to try 


MILLERS FALLS 
— 
MILLERS FALLS CO. MILLERS FALLS, MASS. 


A complete line from 14” Standard to 14” Heavy Duty 


MILLERS FALLS ELECTRIC DRILLS 
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SIMONDS FILES 
help you do a 
good job better 


you use files, 
you'll Gad n Sidtonds Piles 
Aecensaty member of your 


Simonds Files are made 


into oo metal 
Produce a purface 


ing qual 
throughout an 
ally long life. 
ixamine your cools 
today and make sure 
that your assortment 
of Simonds Files is 
complete. Good files 
Precious min- 
‘count mi 7 


© 


SIMONDS SAW AND 
STEEL COMPANY 
FITCHBURG, MASS. 

The Sate Makers” Esablibed 1813 
ANCH OFFICES AND SERVIC! 
SHOPS IN PRINCIPAL CITIES 
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Painting Basement Walls 


How to Give Tiem an Attractive, 
Durable Finish at the Lowest Cost 


F HEAT shall I use for painting the 
hasement asked a 
friend of mine the other day. 


There's only one kind of material I 
would use for painting basement walls,” 
[told him. “That's cold water paint.” 
Lexplained that I was speaking of the 
basement or cellar with a furnace 
inthe mide of the oor, and laundry 
tubs, a washing machine, and perhaps a 
workbench in the corner’-a rey lar hese- 
‘ment, and not one of the nicely finished 
and furnished base- 
ment rooms one 
sometimes sees. He 
assured me that his 
was an ordinary, ev- 
eryday basement 
Id water 


just what cold water 
int is, A good 
people don't, 
a wrong con 
Til tell 


‘all about it 


“'In the first place, 


cold water pai 
not caleimine, 
though caleimine is 
mixed with water. 

leimine is not sat- 
isfactory for use on basement walls where 
there is the least 
for it made, with a glo 

‘when it gets wet it runs—an 
you have a terrible mess. Of course. if 
the basement is Uhoroughly dry all the 
year through, and no water gets on the 
‘walls from the weekly wash or from clean- 
ing the floors, calcimine will be entirely 
satisfactory. as it adheres well toany ki 
of surface—conerete. brick. or wood. So 
much for calcimine.”* 

‘Then I pointed out that cold water 
paint is entirely different from the old- 
time whitewash made with lime and 


were painted at all. Whitewash is a te 
porary finish. Tt has nothing to hold it 
together and soon disintegrates and 
scales off; before long it begins to look 
very unsightly 

Cold water paint is a distinct type: 
most paint stores sell it and any of them 
‘ean get it for you. A dry powder, it has 
to be mixed with water immediately be- 
fore use. It is made with a special type of 


or 


hinder that has the property of absorbing 
and taking up water and_giving it off 
‘again, so that when wet it dries o 
‘original condition without rum 
discoloration. 

“T don’t mean that this is better than 
the oil paints and conerete wall finishes,” 
T hastened to warn H you 
hhave ade luse basement room where the 
finest finish is wanted—or if money is 


particular object—the oil paints and 
ighest 


concrete finishes are among th 


idea of a paint 
the walls of the aver= 


with 
thorough satisfaction 
and at the same time 
not cost much, 


rpose 


‘old water paint 
ischeap, Fora dollar 
for tworand a lot of 
free water—vou ean 
do the whole base 
ment, Tt is durable, 
stands being wet, and 
covers well; one coat 
produces. afi 
Yo can turn t 
will dry 
Ttean he 


job, 
hose 


‘cement, 
ston 


to repaint 
cover over” it, 
while with cali 

for instance, it 
to do a satisfactory job of refinish 
out removing the old co 

water paint is usually made in white only, 
but it may be tinted as desired with dry 
colors, sold by most paint stores for 
yom 


exclaimed my listener 
for I had in mind a gray. 


at this point, - 
nll get the wife to have 


Don't believe I 
any other col 
“Well, here's the way to make a good 
French gray: Mix some raw umber and 
just a little lampblack wit i 
cold water paint—say about a quarter 
pound of the raw umber to five pounds 
of white paint. You can start with a 
‘small amount of the 
slowly until you get 
want. Or if you'd rather hi 
steel gray, use lampblack 
umber—probably alittle 


ttle water and stirred thoroughly, then 
‘poured into the previously made mixture 
of cold water (Continued on page 112) 
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‘You can hammer the head of a Bridgeport Red Crown all 


you want. Its hexagonal head, which is a part of the blade, 
takes the blows on its broad steel surface without injury. 


hy Craftsmen Choose 


Eig bape 


You can’t twist the handle of a 
EET Biucpore Red Crown. Theher- 
‘agonal head and heavy steel rivet 


prevent ewisting and loosening, 


Youcanusethe Bridgeport RedCrownasapry har 
‘ade is one ee from the tip of the point 


tothe henagsnal 
a foe 


KILLED craftsmen everywhere are choosing the Bridge 
port Red Crown—because there is built into it a com> 
bination of features they have never found in any other 


~made of the finest steel, 
form tempered throughout, 


Peroni ba mire eon whcer The xe shown wh 
number of tasks for which most screw drivers canno 
tes why tans far longer than ordinary screw drivers 
‘even when submitted to the teverest straint 0 ‘a 
the hardest blows of a hammer. = 
Note these features. Then total them up—compare the 
sum ‘of quality inthis Bridgeport Red Crown with any 
screw driver you have ever seem: 


The bright red crown atop of the handle identifies the 


Crowe oy mck 


fon your desler’ counter, 


ed y 


Bridgeport Red Crown screw 
cannot supply you, order direct. 


‘Tue BripGEPORT HARDWAKE MANUFACTURING CORP. 
Bridgeport, Connecticut. 


TOOLS and HARDWARE SPECIALTIES 


‘You, can use the Bridgeport Red Crown as achisel, The poine 
mat won't “mushroom”. It won't break. It's DUAL tempered 
by the Pyrometer Process—and twice tested before assembly. 
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SPRAY 


“The New 

SCIENTIFIC 

PAINTING METHOD 
Saves money on 


INTERIOR 
& EXTERIOR 
PAINTING - 


GOON att painting of any 
quantity will be done 
by the Spray Painting 
Method. ‘The new method 
‘of applying paint by com- 
pressed air. 

‘The main reason for its 
‘wide adoption is the enor- 
mous savings in time and 
money which it is building, 
up in industry everywhere. 
‘The spray jun is six times 
faster than the hand brush. 


Some other avant 
Complete Coverage 
Uniform Finish 

Any kind of paint from 
lacquer to heavy sphalt 
can be effectively applied. 
Paint Shope—Car Deslers— 
‘Auto Manufacturers Man- 
tfacturers of Auto Acces- 
sories—Airplanas—Electr- 
cal Apparat eo 
Office Equipment—Heating, 
Equipment — Furniture 
—Roed Mechinery—Indus- 
trial Machinery—Radiators 
~Stoves—Ships— Railroad 
Cars and Equipment 
Tanks— Toys—Bus Mam 
facturers— Track Manufac- 
turers—Lighting Fixtures— 
infact anywhere that pi 
inpina part of the finishing 
process — Brunner Spray 
Painting Equipment will 
save money. 


If you wantacommon sense, 
practical solution of your 
painting problem write the 
Industrial Department. 
BRUNNER MEG. CO. 
UTICA, N.Y. 


RUNNER 


‘PAINT EQUIPMENT 
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| ‘This Model Broke All Records 


(Contin from 


[ease 


Front and rear fats. The top and side views 
(ind half the frome view of each Boat ae given 
ind detail of each Of the. baina Toemers 


ecemary simpy invert it into the sft bala 
Noort exacly atthe center. 

Cement both sides of the bubs heavily 
When tis isdy, bend smal Cin the end of 
ash thaft, ‘Thos ead of the shaft should be i 
{hetcatio or ear side of the propeler blade 
Pell the pint of tis U into the bala wood = 
toto lente a henry skin of dry, tough cement 
tetween the bus std. wire'to. prevent the 
tire from palling through the bi 

‘Sip tee washers on each shaft. Dope the 
iad with two coats of Paper cement. git- 

them sight sandpapering between cot 
‘Then test the balance 
careallyeand check the 


| PPO GIVE the rear Hoat its backbor 
balsa former 35 in. thick is cut 
shown above. Bei 
‘pling: these ate a strong vr in. square oa 
| Stores: own model. ‘There are two splints ot 
top of the float, and one on the bottom. The 
fear planing edge is formed from a piece of 
falea tg in thick. Tt is curved at the front or 
thicker edge, and is sandpapered almost to a 
Ienife edge at the straight or rear edge 
"To cement the fat together takes a lit 


tion. 
pieces 624 in. 
| the float struts slight 
thet they: wil Bt sn 
| tbsing pieces whic 
| “Fasten the longer strut so t 
to the bottom of the oat 


longer pices should be about 2 in. from the 
‘ferrets stat thar ower ds 8 
wen, Uae plenty of cement in fastening the 
erate to the balsa former 
Before covering the ost, waterproof the 
float former oF framework with a good cout 


af paper cement. Using saps of waterproof 
fmber cover the rear oaty one Section at 
Whine fa section running from front to 
fac""Tn papering the center section on top, 
Ill he teeny to ft. the paper elo 
Sind the strate by the evtamdetry method. 
all boles may be plastered over wit 
Aalp al paper applied onthe sor ofa eh cox 
foent brush Wen the fat Secovere, dope 
M'evenly with a cont of hydro dope, Dope 
theatre a wel 
“Tet the font iy boing tuner water for 
several minten, moving it around at different 
angles To remove any 
inti, pierce small praoe atthe very ce 
the’ dot and allow the water to run to this 
fits then suck ont with yo 
Tie hole you made with the 
tind clos the hole which caused the lel 
mounting the reat font, it ix cesar 
hres pieces of the bocket materia 
Te sure that 


‘as shows, 


dip the endl of the strut 
nerease thei size 
‘The front floats are made in the same man- 
ner with one waterproof erosspiece oF former, 
except that they: have only. one bamboo strip 
‘running lengthwise on top, instead of two: 
‘Make the two fonts separately and, before 
‘covering, join them with bamboo erosspiece 
iY fit curved as shown below 
‘wil wot catch inthe waves, and 


NP garsoeg 


Np garsoes 3-scRAne To aire 


SiRNs Pe 


“ge DZ 
SEB rapes 
face 


SREEET Sauer 


—L 


7-BAPER AND MAKE 
‘Sramerieal” 
NO STREAMLINE. 


1 Gros angi 
RSIS ON Fe. 
FLOAT CONSTRUCTION 
Steps in constructing the ats. Compare these 
‘hone shown at the lft shove 


1 will have to mount on the 
inate of the team. 

Paper the two Boats in the sa 
the ea fot, Be sure to dope 
the crow race between the Hats, 

“ie Sik ead rca for the tnt Sats 
ca be tied ony but itis shagestod. that you 
‘hake four small hooks of Nox 6 musi wir, ax 
Shown on page 192, Tie n piece of the bute 
tenlole twat about « yard long to the crow 
lence, right next to each Bont, so that the two 

fhe about equal fm lenath. Dope the 
four tein ead of thread with paper cement 

“Te the front thread braces to small books. 
svhich ave toe alipped over the front bamboo 
Toss brace, Be sure that the two front head 
faces ave af equal length, Now crs the rear 
thet and adjuat (Centred on oo 80) 


re ntruts and 
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An Indispensable Product for Home Repairs 


that Handles like Putty and Hardens Into Wood 


Fixtures in Tile 
For replacing a glass holder, towel rack, or 
‘other fixtures in a tile wall, clean out loose 
sediment from the cavity, fil with Plastic 
Wood, and while it ie still soft force the 


Vines on Stucco 
‘To train vines or ivy on stucco, brick or 


‘eannot easily be made to hold, small knobs 
of Plastic Wood can be attached to the 
wall, and when hard will hold tacks or 
staples for fastening the guide wiresoratring. 


Uneven Furniture Legs 
4 piece of furniture stands unevenly, 
Dull up te short leg with Pate Word 
slightly’ higher than While 
still soft replace on four 
piece: 


Countersunk Screws 
For boats, or wherever countersunk screws 
for fastenings are to be covered, Plastic 
‘Wood is of immediate value. Press Plastic 
Wood firmly into the hole, allowing it to 
stand slightly above surrounding 
‘When hard, sandpaper or plane to smooth 


through ‘the split, and using the thumb 
‘vith a wiping motion, prem ft Srmly over 
til edges.” When hard, sandpaper smooth 
tnd paint. 


PLASTIC WOOD 


eis something that anyone can use—your wife or boy as easily 
as yourself. It is waterproof and greaseproof, and when hard can 
be worked with tools, adheres fast to wood, metal or plaster, will 
not crack or splinter, and takes paint, lacquer or varnish’ per- 
fectly. Some suggested uses are: 


Rotted Wood 

Where wood rots, as around the post of a 
porch rail, Plastic Wood can save expen- 
ive repairs. Scrape away all rot, dirt and 
‘ld paint. Fil in or build up with Plastic 
‘Wood in layers of 4 inch, allowing each to = 
dry, to slightly above the surrounding sur- 

face. ‘When hard sandpaper or plane it 
‘smooth, and paint, 


I 


Home Carpentry 
Plastic Wood has become an_ essential 
for the amateur carpenter, It is. the 
fe product that succensullyrepairacracks, 


Leaky Window Frames 
For cracks and leaks around the window] 
frame—with tile, brick, oF stone house : 
struction as well as wood—Plastic Wood 
the perfect filler, Tt is waterproof 
‘weatherproof, and can be applied equally 
‘well outside or inside the house. If the| 
Plastic Wood filling is noticeable it ia] 
easily painted to the color of the frame.| 


Broken Mouldings 

On picture frames, walls, carved wood 
mantels or panels, when the moulding is 
chipped, split or broken off, Plastic Wood 
‘can be readily moulded to repair the misa- 
ing or damaged piece. It will adhere fast 
to'the base, and when hard ean be gilded, 
‘painted oF stained to the desired color, 


Holes After Wiring 
‘Where holes are bored for radio or other | a 
tlectrical wiring, Plastic Wood, with a vol 

chimeentimeters, fs 


color of surrounding woodwork, and for 
Duteide exposure is waterproof and weather- 


ic Wood is carried by Hardware and Paint Stores and by Ship Chandlers. It 
comes in natural wood color in 1 Ib. cans at $1.00, and in }4 Ib. cans at 35 cents. 


For replacing loose tiles in a bathroom, or where a flat white finish is desired, use 


Plastic Wood White Waterproof Tile Cement, 


it the same prices as Plastic Wood. 


When working with Plastic Wood or the Tile Cement, it sometimes becomes necessary 
to soften or thin it, and because of its adhesiveness it will stick to tools or 
fingers. To soften or remove it, use Plastic Wood Solvent, in 25 and 50 cent cans. 


Manufactured by The Addison-Leslie Company, 313 Bolivar Street, Canton, Mass. 


PLASTIG WOOD, 


at. U8. Pat Of. 
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Jobns-Manville Moulded 
offers every car owner an end 
to screaming brakes 


‘T WAS not alone the fact that 

J-M Moulded Brake Lining ends 
screeching, noisy brakes that caused 
it to be chosen as factory equip- 
ment by seven famous car builders. 
Besides its quietness in action, 
J-M Moulded takes hold 
‘new smoothness—never grabbing, 
gently gripping yet with mighty 
forcethis new Johns-Manville Brake 
Lining will stop cars more safely, 
and goondoing so for moremonths, 
than was ever thought possible. 


mr 


FIl 
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I cting cars use this 


Quiet NEW Brake Lining 


Leading cars—over a million of 
them—will be factory equipped 
with J-M Moulded during the next 
year. You can easily modernize 
jour own brakes. J-M Moulded 
is now available for 150 cars and 
trucks, made by 41 manufacturers. 
Order it installed in your car at the 
first sign of worn lining. You will 
probably never have to buy any 
more brake lining while you drive 
the car. 

Johns-Manville Moulded takes 
hold with a sure, safe grip for tens 
of thousands of stops. 
fobms- Manville Asbestos Brake Lining, for 
‘Jeers famans fort sey nd he 


Johns-Manville 
MOULDED BRAKE LINING 
SSS —_ 
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Blueprints for Your 
Home Workshop 


(ptr cas he chtatna fx 8 
cents a sheet. In some cases there 
are (wo oF three sheets to one subject, 
‘The blueprints are complete in th 
selves, but if you wish the corresponding 
back issue of the magazine in which the 
project was described in detail, it ean be 
Vind for 25 cents additional so long as 
opis are available. Other subjects be 
sides those below are to be had; send a 
stamped envelope for the complete list, 
Popular Science Monthly, 
Fourth Avenue, New York 


‘Send me the blueprint, or blueprints, Ihave 
‘underlined below, for which I inclow. 
si 2s OUMES. sees es sees oem 


‘Decorative Well Shelves 


mm. gee Treanure chests” Feb ane 
Be Eietencleadiebee ns Feb 
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To join two or more pieces of wood, 
use Screws. They will hold tighter 
than nails and leave a better fin- 
ish on the surface. And Screws 

will not bend or deflect. 


“Put it together with American 
Screws.” Their slots stand the 
strain. Their gimlet points are 
sharp and strong. Their 
true-running threads 

hold them fast. 


For nearly a century 
American Screws 
have been ranking 
favorites in work 
calling for solid 
construction, 


MACHINE SCREWS 


AMERICAN SCREW CO: 
PROVIDENCE , R.1.,U.S.A. 


a 
Put It Together With Screws’ 
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FREE: A week's better shaves. Just mail the coupon below. 


Small-bubble lather 


speeds up shaving 
Vastly superior to ordinary lather 


HAT softens a beard? Air? Plain reasoning 
will answer “No.” Then reason further. Big: 
bubble lather contains more air than small-bubble 
Jather. Small-bubble lather is vastly more moist than 


ordinary lather and soaks and softens the beard more 


PE eee r rrr rrr! 


thoroughly. Colgate 
bubble lather — mi 
its superiority 


Just plain reasoning 


Results—they'll tell the story better than 
words, 

‘The minute you lather up wit 
gate's, two things happen: 1. The soap 
the lather breaks up the oil film that 
covers each hair. 2. Billions of tiny. 
aoisture-laden bubbles seep do} 
through your beard ... crowd around 
each whisker... soak it soft with water. 

Instantly your beard gets moist and 
pliable 
softened right down at the base. 
for your razor. 

i ioaaatities test is easy—just mail 
the coupon, now. We will send also, a 
sample of AfterShave, a new lotion . .. 
refreshing, delightful . . . the perfect 
shave finale. 


Colgate’s Lather 


[prowa ont proctice 
SFizmidlnsof men. 


jentists produced the st 
illions of men have confirmed 


ORDINARY LATHER 


Ordinary bg bubble 
ether treaty me 
tifedh Note wi 
ited Cathe which 
mpi hehewrd 
Sfictentty. Only 
pliner 
‘Only soil” bates 
permis suffictont 


oz 
(ey 


| removing varnish and p 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Sare Time 
= and Money 


= 4, | 


[OME workers are familiar with the 
ordinary commercial cleansers, 
‘soap powders, scouring powders, and the 


Tike, but sometimes overlook the cleansing 

characteristics of common chetnicals, 
‘Oxalie acid is used to bleach stains on, 

wood, to remove rust stai to clean, 


oie yah nen Bae 


dry whit 

which polishes it. 
Gasoline—never ‘forget, for a 

how inflammable it is—i 

ng fats and grease. Only small 

quantities should be used. ‘Carbon tetra- 

chloride, which will not’ bu be 


went 
excellent for 


Making « fre-ertinguishing bomb by break 
ng of the bottom tip of an electri lamp 90 
thatthe but wil it with ron tetrachloride, 


uused in its place. ‘This last named chem 
ical also is often used in fire extinguishers, 


serew base, twisting it off, holding the 
lower end of the lamp under the liquid, 
and breaki 
‘Turpentine is used pri 
paints, although it also 
twill reme 


warily to thin 
ves to dissolve 
int from clothes, 
not too old and 


ing aluminum, the finest grades being 
used for the latter purpose. Another 
method of cleaning aluminum of any dis- 
colorations is with alkali-free soap or, 
if this does not help, with dilute oxalic 
acid—but all of the acid must be thor- 
oughly washed off. 

Kerosene loosens dirt, dissolves grease, 
and also removes paint from the hands 
and from brushes, —Enxnst Bas. 


ef 
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ATKINS 


for the Home 
Workshop. 


ATKINS 
© Saws and Tools for 
Your Workshop 


andy. Mis psa atc” * 


ATKINS. 
Ye i 


ATKINS 5 el, 
Mo.3 NEST 4 
oF SAWS ——— 


oath 


ATKINS 
ie 


ATKINS 
No.0 
CRAPER 


ATKINS 
HAND ‘SAW 
FILER 


ATKINS 7% z 
a 


fe ce 


ASK YOUR DEALER |_. 


© This seal on an advertisement im POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8: 


E, C. ATKINS & CO, ta. 1857 
428 So. lina Sc, Indianapotia Ind, 


Please send me your Free Books, 
SAWS IN THE HOME. 


ms 


Home Craftsmen do 
it Quicker, Better 
with ATKINS Saws: 


N thousands of workshops where 
clever home-craftsmen are making 
things for pleasure or profit—in busy 
shops, mills and factories where preci 
sion and speed are demanded—you'll 
find ATKI Saws and Tools cutting 
and working wood or metal, and doing it 
quicker, casier and more accurately 
Make ATKINS 


‘you get the world 
famous “Silver Steel” which tales a sharper curing 
tlge, holds it longer, and oulasts two or three 
rdicary saws. 

To do all sorts of wood or metal-cutting, there 
are ATKINS Saws and Tools to save you time, 

ey. On this page we show several 

ATKINS Products widely died tn home-workab 
‘Ask your Hardware Store, or write us for fall to 
formation ox whatever tsws you ced. Insist oa 
ATKINS—look for the name on the blade, 


Two Booklets on Saws, FREE 


tals 


Boek sont fe, jit mail wi 


Name 


ATKINS 
Saws and Tools for 
Your Workshop 


ATKINS @@ 
circuULAR {im 
MITRE SAWS 


ATKINS ‘J 
cieculan #7 
SAWS 


ATKINS 
ciacutaR Saw 


————— 
ATKINS FILES 


A Tiled unlit omakes neuer 


ATKINS 
Groover on Wag 
DADO HEADS ‘am 


‘Tefen Ta Tash SA 


ATKINS MACH 


_| AsK YOUR DEALER 


ong 
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| Painting Basements 


Chart for T: 


ing 
White Paint 
simi eae 
ivey” Cheome plow mndom or 
Cram Yebow ae rith «ton | 
oC eat yt nal 
| white, T doe 
But Yalow sci. i| 
Catia i 
= | 
|| Preach es | 
| 
Sel oy 


Warm gray Yellow ochre with 
black and Vene- 


¢ ° “asp 

Like Floating | So ‘Sal be, 
Shue —_Lampblak 

on a Cloud || em Serena 
“THAT tingtin rushofairinyour jy thet Guta 

face, that lightning response to ee eerie aoe 
the throttle, the buoyant speed, and | er Penile Portege 
the feeling of perfect control of Chocolate she and about one 
your mount wena 
— they give to motorcycling the 
sense of glorious freedom that no Tor cota low he with 9 le 


other sport offers. Flying a plane ae 
is tame by comparison! i 

Motorcycling at its best is yours for 
small cost—in the Harley-Davidson 
“45°. This newest Twin is a won- 


‘This will prevent any 
streaking caused bj 
of dry color, Each 
the raw umber and 
should be mixed and 


tendency 


here's something you 


derful performer — smooth, quiet, avs, handing hi 
speedy, economical — and it costs and tells what colors 


ty the wayst would 


only $290 f. o. b. factory. ve way 


Ses it at your local Harley Davidson Dealer's, ssaine Linting colors ean he used for tinting 
Ask him about his Pay-As-You-Ride Plan. Pee tinting 
Mail the Coupon for illustrated literature. “ratio 


Titing, 
HARLEY-DAVIDSON | Pipe Clay Removes Marks 
Motorcycles 


from Wall Paper 


ean be removed from 


wall paper by dampening them with 
cold water and dusting on a little pow- 
dered pipe clay or fuller'searth. After the 
powder on th 
minutes, remove it with 
For spots that are 


Having extracted all the grease possible 
in this way, finish the cleansing with 
powder as suggested hefore. 
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BLACK & DECKER 
Quarter-Inch 
Light Duty Electric Drill 
An unprecedented price for an electric 
drill of Black & Decker quality 
A strong, 
serviceable, 
general purpose tool 
Ghe Black & Decker Mfg. Co. 


on, Md. U. S. A. 
) 
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The board 


for use in 


fornia is handier abour the 
house than a few panels of 
Upson Board. 
You will find doxens of uses for it. Ie 
canbe sawed or cut with asharp kaife, 
like soft pine—and finished as desired 
Tis used for screens, table tops, tool 
racks, hampers, sewing boxes and 
countless other’ articles which will 


baton es al og 
Fa 
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of 100 uses 
1000 places 


suggest themselves to the handy man, 
Manufacturers wse Upson Board in 
place of thia lumber ia the manufac- 
tore of thei product. Ir cuts costs aod 
speeds wp production. Ie caa he cut 10 
any size or shape. Our Indastrial Ex- 
pers will gladly work with manufac- 
turers ia helping solve their particular 
problems, 


{oad aR Tame he i pg 
Pa btn plate | ‘deca 


UPSON BOARD and TI LE |. 


‘The Upon Compas Upon Pe Lakpert, N.Y, 
oud an 


a 
‘Tica etl essed 


DWaland Cage Talia es 


4% 


SZ 


Soot 


Ga 
Sins Th pen Comps Lact BY. 


McCann Founds a Ship 
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Model Makers’ Club | 


Capt. E. Armitage McCann, 
who. designed for POPULAN | 
SCIENCE MONTHLY its entire series 
of historic ship models and has 


licen the recognized leader of the 


tithe ident and Capta 

weneeretary and trea 

“hg hie bet of the la 
to bring ship’ model makers in 
the same district in touch with 

fone another, so that they may, i | 
they desire, work together, comm 
pare ‘their work, ‘and. have the 
Scquaintanceship, ‘of nchehbore 
ith similar’ intereste, it it 

Flenned to "hold ational and | 
istrict exhibitions t ahip models. 
The club's headquarters are ai 
55 Middagh Streets Brooklyn, Vv 


River Packet Model 
(Contin tom pase 86 

practically wo framing. Bouts of this ty 
tere awed in the fast’ viveracket days 
Sanding. They” could ‘be pulled on to 
fachivery, deck ‘by the Geck hands and 
Tnumched from the uards almost tostanty 
‘The sounding boat was manned by four rowers 
inthe sevention and later by a crew of three 
finda plot's cub. It was said that these boats 
drew about as uch as a mallard duckt 


OR my model T made one square termed 
Fin Se ttle boat 


stand 
‘each side. 
‘and 1 in 
long. ‘There are eyebolts in each end of the 
boats for the hook blocks and ropes by which 
tg ar connected to the da 


i 
aout 064 lng. The septces ae aight 


Wider at the center. than at the ends, The 
plank is hung by U-irons, bolted to the sides. 
Tes suspended from the derricks with blocks 
and falls ag shown on page 96 and mare clearly 
fo. 96, ‘The derrick posts are 

%4 in. in diameter, slightly tapered, and 3 
in Long measured from the deck; they are set 
‘extend into the lower deck 

the edge of the boiler deck. 


Page 
“The forward flagpole is 544 in. long and has 

1s gold ball 13¢ in. below the top.. ‘The long 
nt flag bears the name of the ship. "There 

‘4 seuall weather vane at the top of the pole, 
the after end of the upper deck, a slirter 
pie caries the America! fag wht ae 


t stars 
wpa te fore deck 


model. Tt may 
wt turned pillars 
‘and mounted on a shelf or other support, or, 
iit is likely to be in the way, it may be 
screwed to a wall bracket. Another plan is to 
place it in a scenie shadow bor with imitation 
‘water and painted background. “This method, 
‘hich gives the model a very lective setting, 
will be described! next mon 
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. heres your brake set ‘/ 


Weite for your copy of 


Right at band—the NEW Williams Set No. 1950—doing the job oo Willams "Soper 
faster and easier. Ten open end and four socket “Superren: oa ie oe 
Sthase nat en ccosheg te ei aing inskos cas al ropa penal cy 7950. Tecontaine'a val: 
including 1929 models— Lockheed Hydraulic, also Steel- ‘uable chart showing type 
draulic and other mechanical types. Sacer tad es poe! 
‘The most awkward adjustments are made easy. Various shapes fowler wreoch, soquired 
and lengths of wrenches for the hard-to-reach places; different 5 yi pono 
angles of openings to get around ions; for other- Ite freee 


for use and—Every"‘Superrench” is guaranteed for life against 
ge. 


If your dealer can’t supply this NEW “Superrench” Set, write us. 
J. H. WILLIAMS & CO. 


SUPERRENCH™ 


(Chrome Molybdenum) 
BRAKE SET No. 1950 


© This sal on an advertisoment tn POFULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Modernistie Table 
See LaPvges Book, pope tt 


12 NEW 
Job Plans, Too! 


Projects Hence our 12 
‘Thre als were mate by Me, Klann. 

hat reaire mare 
Presentation than we eu 


‘paper. Eas a well worth 
tne dime." Lank over these projects 
‘thd oro thowe you want by 

‘oe “soupon)y enclosing 10 went for 
ach, 

10 Sheraton Welt: 22 Telephone Cab 

ing Desi net 
17 Sheraton Desk 23 Blo for Tae 
phove Cabinet 


18 Golo Hanae 9g See 
Si ire ae = 


20 Calonil Mirror 20 Spanish 
1 Ten Wagon 27 Vanity Table 


if AGE’S 
GLUE 


NDIEST TOOL IN YOUR WORKSHOP 


POPULAR SCIENCE MONTHLY 


Now You Can Make 
Your Own 


Modernistic Furniture 
Ata Fraction of Store Prices 


LEPAGE’S New Book Shows How 


LsPane's latest book, “The Third Home, Wark 
Book,” contains complete directions for 
ing 20 at ce of household fara 
tre, Sof which are modernist i design, x» popu 
lar today. ‘These include the 3. shown al 
ss Moiteenistis Desk and Modern: 


serach ise 
Lady’ Washington Sewing Cabinet 
Expert Instruction 


n make any oF all of 
for a fraction of their 


You have expert instruction to. guide you. ‘The 


Gesiens, dimension dea mtographn a 
Besley areecegs wel est tod at eae 
sere made by William W. Rienke, Tostructor 

wi Central Commercial and Mana 
Training High School, Newark, New Jersey. His 
experience as an expert gives aasurance that each 
prof andthe dietions for making ae thor 

Practica! 


IBook: Stand, Fernery Stand and Folding Sewing fereen 


Aare ene tnt yo ge complete dieetsns for making ai 
neti no = 


Send 10 cents for this NEW LePage’s 
Home Work Shop Book 


i cont 


the ouly raining evidene of the “dou 
crime’ Is 0 disalignment of the bottom surface 
which i ikely to be of no conan 


Seta ae 
amet 
ise anpienses 
Bares biewes 


4; the were ooks ab ssc 
iS removed from the faceplate. If it i now 
ret to fnish diameter bm that the small bore 
Sint ah i wl ol as 3 
ppear an at 4. If, however, it ie mtentionally 
‘or nccidentally clamped Tight the second time, 
then it will sll be got as at 2, ‘Nor inthe re: 
sult, though slightly diferent, any better if 
diameter bis Bnied first, 0 lng ns the web 
isbent by the camp, 

the word ater the part was nce 
rane Read op toe tha font Deru cle 
Til be trouble no matter what is done later, 
‘The proper way ix 


(Continued om page 118) 


sets camer tame 


2 naggestions 
{orremedying these difieulties 
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{ J. ELBOW, prominent for many years 
in pipe circles, tells how it all happened: 


"It all took place s0 unexpectedly that it seems like a bad 
dream, I was sitting tight, os you might say, slightly 
rusted, and secure in the knowledge that nothing could 


“Something hard end sharp grabbed me about the wsist; 
T was span dizsily around, heard « coarse chuckle—then 
‘everything went black.” 


Life is like that, men, when a Trimo pipe wrench meets a pipe. 
Improved and Mightier wrench bas a grip that never slips 
treated handle that will stand the hardest pull. ‘Trimo ja 
‘Trimo grip make strong pipes break down and ery like babies. 


Hardware and Supply Dealers 
Everywhere Sell 


Trimo 


TRIMONT MFG. CO., INC. 
ROXBURY (BOSTON), MASS. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page ®, 
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Use it for a month 
—then never without it! 


AQUA VELVA 


for After-Shaving 


For thirty mornings, finish your shave wi 
After that you'll never be without it. 
it high among your best habits. 


Aqua Velva. 
And you'll rank 


Aqua Velva will start your day with a livening tingle. 
Then, all day long, it will give you a sure sense of fine 
face care. 

Tt tends to tiny micks and cuts, seen and unseen; makes 
facial tissues firm; closes pores; prevents chapping: protects from 
indoor dryness, outdoor weather; conserves the natural moisture 
that means a live and buoyant skin. 

Blended by the makers of Williams Shaving Cream, 
Aqua Velva keeps the skin all day as the super mild, 
super moist Williams lather Jeaves it, flexible and Fit! 

Try it for a month, you men of all ages to whom good 
appearance is a sensible duty and face comfort a reasonable 
requirement. 


5-02, bottle 50 cents at all dealers, or a Free Trial Size by addresing: 
Dept. PS19, The J. B. Williams Co., Glastonbury, Conn., and Montreal, Can. 


Williams Aqua Velval 
For use after shaving 
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Dodging Errors 
(Conte fom mae 110) 

to clamp correctly. If clamps of the 

Heagth are mot on aed, Une he ight omy 

peecling ite thet sows st Dt fy ating 

{Be clamps bear down on te pcos Sf egonse 


to bing he’ wor if the ergy ae ey 
weestis et cine al paws es eae 
overeat the work, the strain’ may be t= 


tothe poi shee he 
to longer npprecab 
Even an old hand may eceasonally ovglook 
the condition pictured at a Pig. 6.” Here the 
bottom surface of the work shown at C is 
slightly “dished because of wear om the tool 
tn the faking ew. Soc gndition fs unualy 
food fault,” as aginst that 
always bad, The wife 
face may nly be a thousandth oF two, but 
wien the clamps are tightened, the dished sure 
Face is drawa right up to the faceplate, the 
Some bac bee ant te eto and te 
hole disaligned as at-D, m0 that the Baise 
srk wil nk a We nec ony upp 
ihe part to be one on hand in mbich the 
{sta be enlarged, and with nothing to-go on 
distance fH, to tee that mich an err may 
rove to be exceedingly awkward. 


In his next and fifth article, Mr. 
Simon, who is a distinguished authority 
‘on machine sh lems, will discuss 
‘other methods of avoiding distortion. 


Cylindrical Grinding 
(Contin romana 


‘commercial cylindrical grinding, ‘Three ven- 
ters should be eut down ws at to accommo: 
Ae erent dame te a 

‘grinding a spindle as in tin 
drial’ te Sta, 2 tel plug te thove, 
‘ithough the work may’ be done’ by using 
iarge center, i will revolve much exert 
stall center, and the results will be more mat 
Minctory 


I diam 


is‘Ted ‘carefully, m slight mpring in the work 
‘nish nometimes meh worve 
tn ite jh" hice the bck es 
permit taking a heavier cut by increasing the 
Spee and feed, sostoiaiina 


HERE is nothing oo 
T 


cof the back reste. Tt 
spot the work the width of the wi 


sine; the removal of the remaining .008 in. will 
sot materially affect the tension. 
inding work of one diameter, the fist 


‘of duplicate pieces, 
10 s0,as to do 


cach piece for pin to be used ax 
ig. ©. "The wore i driven the ual 
tre hs pie oly to ele 


ing 
they have 
steal the table should tra 
‘the width of the wheel for 
of Continsd on pare 190) 
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CAREFUL SELECTION 


us 


For work that requires skill 
and craftsmanship, you 
need good tools. So, nat- 
urally, you select the tools 
you use as carefully as you 
undertake the work itself. 
When you find a tool, such 
as PEXTO, that gives you 
satisfaction, that combines 
exact balance with guaran- 
teed workmanship and ma- 
terial, why not multiply that 
satisfaction by the other 
numbers of the line? You will 
find every Pexto Tool made 
with a view to expert han- 
dling and long life. Expe- 
rience in tool-making, dating 
back over one hundred years, 


isa valuable asset in fine tool 
manufacturing. 

Send for booklet ‘‘S""—show- 
ing you the complete Pexto 
Line. You will find it handy 
in making your future selec- 
tions. It contains descrip- 
tions of Hammers, Chisels, 
Braces, Bits, Squares, Pliers, 
Monkey and Pipe Wrenches, 
Angle Wrenches, Screw Dri- 
vers, Snips, Compasses, Prun- 
ing Shears, Dividers, Cali- 
pers, Pinchers, and many 
other small tools. You will 
find them at your favorite 
dealers, for all progressive 
hardware stores carry Pexto 
Tools. 


THE PECK, STOW & WILCOX COMPANY 


Southington, Conn., U.S. A. 


© This salon an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of Uhe INSTITUTE OF STANDARDS. See page 8. 
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Quality In Every Detail 


Tener etry ett ni tte 
Rinemtcsah ote ea ate mere eee 


“Delta” techie Handi-Shop 


(Patented Jan. 2 1009) 


A Full-Sized Practical Workshop. 


Yon il the Han Shop areal makers shoe Doss ine from 

Bible Sie oes oe oes iste deta west aves tine 

rene ‘har rt sanding arin 
cohen gt ha iia 


Embodies Many et Advantages 


Te "Delia Handshop bas scores of inpnctant advantages wurh ae the powerful 
oastantsapeet twersbalt Motor the hea inthe Bad tewarantent pot to 

we cain and aerng Deck vt 
‘ode! bas in ac 
inWelate by elt 


cease ti 
aise santa 


lis of 0-Day Tri 
‘eles of tee convenient metbels of paysest. 


‘oot 


Crammed fall of practica! 
fetgrmation oa "hee te 
ch i deer 
net: intra, 
alin 


’ You Can Build This Ideal 
Workbench—Y ourself 


Tite, steasareof working with tol t home 
i peti inom i yo tvs a ecrmg enh 
tial bench with a good vise. One that also 
drawers and tod Gbnctn isa content ioccalte 
to Keep tous in eeder and give tere the ene aad 
fttention they deserve, 

‘A Blecprint of the Home Workbench i 
trated, with fll ie tale and bil of sat 
FAY may be obtained by sending 25 cents to — 


LF, POPULAR SCIENCE MONTHLY 


250 FOURTH AVENUE ‘NEW YORK 
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Cylindrical Grinding 
(Contin fom nate 118) 


the work: for hardened steel, it should travel 
from” ane third to one half the width of 
the wheel for each ‘revolution of the work. 
Poor application of these rules will cause a 
screwlike finish and chatter marks on small 
‘work and a rough finish and vibration marks 
(on rigid work. 

“The width of the wheel on cylindrical grin 
ing machines inthe small slop is_ generally 
Zin, which permits grinding short pleces and 
in ake satisfactory for long work. 

‘When grinding to's shoulder, set the wheel 
thereto and feed in to within “001 in, of the 
finished size; then square the shoulder. Tt is 
hus easier to set the let stop without danger 
‘that the wheel will strike the shoulder, The 
remaining 001 in. is removed by hand feeding 

Figure & shows the proper position of the 
diamond in relation to the wheel. 
inding wheels on plain cylindrical grinding 
machines should be coneave on te squaring 


machine ie used 
large spindle 


How a universal grind 
fm squaring ® shoulder 


tie about half degre, On univer machines 
the construction is. such setting 
this result simply by turn heel are 


Fagen even amount tothe Fe 
‘other type of evlindrical grinding very 
‘commen in any shop is taper work, In grind 
ing tapers accurately, 0 dards of dupli- 
‘cation wre necessary, expecially for new work 
‘Xs a matter of fact, the work done is generally 
to replace some part or tools previously Used 
land worn out 


T have sot shop ns 
poor equipment for turning out taper 
Eien es the Ice et of tp 
faases, which are rather expensive but very 
petal, "Let ww take it for granted thatthe 


o fe fitted to, their 


Uapers to be ground ar 
‘sae the old part of 


piles 


proper taper 


‘an be made cheaply and will newer the pa 
pose well it will prove tefl ether for late 
Ee grindig operations. 1 consists of two pack 
talent ground parallels fited. tors proce 
that has'been bent as Mlstrated. This. in 
turn, is bolted to's cylindrical bar and held in 
‘pedestal of some srt oF ele the bar may be 
Scare and Ue outit held in the vise, which 
ecnerally near by 
fitting taper to the 
the work it central as in Fig 10, which 
hows how the taper ix slightly relieved inthe 
Center 20 a to bear on the ends on 
S good practice to adopty as okt 
tore of lem high in the center. 
“The spent of the wheel remsins constant, 


i 
{Crom 000 to 73000 fem sigute eves Bk 
results om alimost any material, Hardened 
Sel ye eo more eat at 8 
Speed of from” 3,000 to 8000 mstface fot 
Wheels softer than grate K should never be 
run faster than 5.00 surface feet. 
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Serew Plates 
‘Twist Drills 
Reamers 
Pipe Tools 
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Heres the SMALL Too. CATALOG 
EVERYONE'S Talking About! 


«+++ Send coupon today 
for your copy 


Modern life depends on small 
tools. The watch ticking in your 
pocket, the aeroplane humming 
‘overhead, a typewriter, your auto- 
mobile - all require screw threads. 
And screw threads are made by 
taps and di 

And _ holes! 


of them made by twist 


Again, - our houses must have 
water and gas. So we need pipe 
- big pipe, little pipe, all kinds of 
pipe, and tools to install it - thread- 
ing tools, pipe vises, pipe cutters, 
pipe wrenches. 

‘Sometime - somewhere - at work 


o-Chnten 


or play, at your factory, or around 
your house or farm, you use some of 
these tools. The new 352 page 

reenfield Catalog pictured above 
is full of helpful information for 
m1 ~ for everybody - factory men, 
farmers, tinkerers, garage men. It's 
the newest catalog of small tools 
published. 

‘Your copy is ready, and it’s free. 
All we ask is ten cents in stamps to 
cover the cost of mailing. Send the 
coupon today. |Our special Small 

‘ool Equipment Manual for 
will be induded if you ask as 


Greeueld Tap, & Di Corp, 
Sreenield, “Sfsaencheoetta 

DT tke copy of your new catalog. Hers 
The for pocinge Send equipment anual Tot 


Canadian Plant 
Greenfield Tap DieCerpa. 
of Canada, 14d Galt Ontario, 


© This ceal om an advertisement in POPULAR SCIENCE MONTHLY signises the approval of the INSTITUTE OF STANDARDS. See page & 
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they all look alike to this 
wrench of all trades 


You'll seldom see a man who knows his 


stuff fumbling’ through « pile of ad sin 
wrenches to fin vain on 


certain bne to fit acer 
o short! 


nassorted sizes in 
werew.. wateh 


at unbid s 


foasily ws the meokest thumb screw, Man! 


‘There's lool efficiency for you! 


le. fast = Ask your 
man to let you look over one 
‘of these fine wrenches, 


fangled handle fits your hand. 
leverage you get, even in. awkward. po 
tions.” You'll be surprised at how much 
you get for your ron 


BEMIS & CALL CO. 


125 Main Street 


Springfield, Mass. 


spat Nit Ine aay 
Homaimela reer eres? 


"Te Parks, Weed 
atts raaess aaa 


How to Turn Trays | 


low the wood for a tray i ued to pce of 
twamte stock with = ahect of paper between, 


tum the tray as showa in Fig. 5, 
Hess a inst inthe center, wh 


"To accomplish thi, piece of 1 
is glued toa Gealar disks with apiece of ean 
inant between the dak and the veneer ax in 
Fig. @. When the uc indry a ring of the de- 
sired width and dlameter ts turned from the | 
Yeneer. Use two pairs of dividers with very 
some pi to mark the fuse dane 
ine a the other pa to math ta 
‘outside diameter. Mark lightly, then ext 
these lines with the toe of & very sharp 1 
ew chin The ring ean now be separate | 
{rom the cardboard I 
‘Mark the botton of the tray without reset- 
‘lividers, turn a recess for the Tig, 
vein p i 
Stal plish the 
"The tray ts rented from the waste stock | 
by dng tary chin nt the ter i 
tack of the glue joint. "This will enuse the | 


paper lietween the tray and the waste stock to 
Split. The tra 


‘may now be chucked as shown 


A eapplomentary design for pi 
in turned hy the tame methods i piven 
those who wish further practice in this branch 
of veal turing 


‘This is the tenth of a series of articl 
on wood turning by a distinguished 
teacher and supervisor of shop work 
and ‘the author of Reproduction. of 
Antique Furniture. The nest article 
is scheduled for early publicatio 


(T0 DRIVE small homemade wood turning 
lathe, Lam utilizing the motor of «was 
sachine. ‘The machine is wheeled up to the 
{athe and the rollers are blocked so that there 
ccan be no movement. ‘The three-cornered belt 

s sipped off the motor ancl a flat belt is sed to 
‘connect the motor and the lathe pulley. Marks | 
fom the floor allow the washing machine to be 
sligned quickly with the lathe. When a washer 
is of the closed side type, as mine, an opening | 
‘ant be mal the ples ide of the motor | 
{wallow the elt vo pase 1G | 
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GyANew Size 


N 
Sw_FY 


The Standard Plane 
of the World 


Porutar with the carpenter, 
the manual training instructor 
and the amateur tool user Beckie 
of its adaptability to general planing 
work. Catalog No. 34e, s! owins 

the full line of Stanley Tools, wil 

be sent to you free upon request. 
The Stanley Rule & =i lant, 

lew Britain, Conn. 


Other Stanley Tools maintaining the same standard 
of quality as Stanley Bailey Planes 


RULES SCREW DRIVERS LEVELS 
HAMMERS BIT BRACES CHISELS 


STANLEY TOOLS 


The Choice of Most Carpenters 


Wh 


Matching sil with cues on this homemade 
frame table ingore sport for winter evenings 


Nest who is interested in home 


life in general and. in the home 
workshoy ular will have @ 
good time making and using the game 
table illustrated above, This one has 
given pleasure in our home on many 
occasions. It is simply yet substantially 
built, and when not in use may be folded 
fand kept in any out-of-the-way pl 
‘The lumber used was of the grade often 
oses. ‘The sizes of 


‘accompa 

rials, were made to conform to 

‘the lumber dealer's mill list. 
‘As will he seen from a study 


0 placed as to have a piece of 
the frame on each inner side 
of euch pocket. 

Upon the frame a sheet of 
fiber composition wall board 
‘was nailed. A heavy, flat gyp- 
sum wallboard would have 
made a firmer and smoother 
surface, more like the regular 
iard tables, but we preferred 
¢htness of the paper com- 
position. Pockets were located 
in each corner and at the sides. 
Oe the wall board the felt 
loth was spread, pulled taut, 
sod. fastened with thumb 
tucks. ‘In each of the pockets 
the felt was fastened either to 
the underside of the wall board 
or to the woodwork of the 
frame. 

‘Around the frame, to hide 
the edge of the wail board, 
pieces of trim, 214 in. wide, 
‘were fastened with serews to 
the ends of the frame 
‘These picces were mitered at 
the corners. 

“The stock for the “cushions” 
was next shaped to form the 


the 
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Easily Built Table 


€® for Playing Games 


Costs Less Than $10 for Materials 


w. 
y 

i 
3 


i 
My 
i 
s 
< 
= 


‘Top view of the game table partly broken away 
side view inticatiog how the legs folly detail 


—Has Felt-Covered Wall Board Top 


entrance to. the various pockets by 
cutting the ends at 40. The inside 
tclges of these pieces were then groov 

14 in. wide s0 that the top edge of the 


sgroove was 34 in, from the top sie of 
sushion. Into this groove half of a 
agin. rubber tire was forced and 


‘tened with small brads, the heads being 
‘set well into the rubber. 
‘This tire, from which the rubber “cush- 
jon” cmey ee oye ad ‘3 ie half 
ling it through a \. hole in 
tar ‘wood into which a razor ble 
had been set, as illustrated, ‘The cushion 
pieces were next covered with felt and 
secured to the top of the table with 
ound-headed screws. 


legs 
together with bolted joints 
Jog units were fastened to the frame with 
hinges so placed that, one unit. came 
between the legs of the other, Each 
‘unit was made rigid in-an. upright posi 

tion by the use of @ 12in, 
hook and eye extending from 
the lower rail to the underside 
of the frame. 


(CUB sinks mich nave been 
made from old broom. 
sticks by working one end down 
to 3g in. in diameter and taper- 
ing the sides to the largest 
possible diameter at the other 
end, We have found, however, 
that 34-in, dowel rods, 36 in. 
Jong, answer nicely ns cues, 
#0 we have not yet made the 
heavier ones. Dowels can be 
obtained at large hardware 
stores and woodworking 
plants. 
"The cost of the table was a 
little less than $10, ‘The felt 
cloth of the kind from which 
banners are made was bought 
at the local department store 
for a little less than 88. The 
1 halls were expensive 
wuse there is little call for 
them, except as part of a com- 
plete outfit, A local toy store 
‘was willing to order them at 
a.cost of about the same as the 
felt. ‘The other materials and 
hardware, which were readily 
obtained, brought the total up 
to the figure named—a s 
expenditure considering the 
enjoyment the game board 
gives us during many long, 
inclement winter evenings. 
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MAKE your own 
home repairs 
and save money 


I’ YOU hate to call and wait for 


repair man and 


Ray repair bills, have a small can of 
Smooth-On No. 1 in the house. Then in a few 
minutes and for a few cents, you can do dozens of odd 


—— jobs that let you give your wife those dollars that would 
VSS ag ‘otherwise go to the plumber, auto mechanic, etc. 

y ii ; ‘ool Handles Smooth-On No. 1 stops leaks in steam or water 
ie boilers, hot air furnaces, heating, water or gas lines, 
» radiators, smoke or air ducts and tanks, enables you to 
set loose’ handles, locks, screws, casters, bath room 
fixtures, to attach hooks or shelves to masonry walle, 
ete. On your car, it will repair cracked water jackets, 
leaky radiators, gasoline, oil and water leaks, 
and will make loose grease cups, nuts and hub 
caps, stay tight. 

Being your own handy man with Smooth- 
On No. 1 not only saves time and money, but 


ides, when a job 
Iso know that 


it is done right and will I 
Get Smooth-On' No. I in 7-1 
can from any hardware store 


sh, oF $b, 
ipply house 


tn 


SMOOTH-ON MFG. Co. 
Dept. 58, $70 Communipaw Ave., Jersey City, N. J. 


si connect 
Office Plans with 
Shop Performance 


by installing 
‘\eate-roor Remote Indicating 
MAGNETIC COUNTERS 


In the office you plan for raising 
the output or reducing costs, 
but at the machines your 
plans meet success or failure. 
Here's a Counter which keeps 
you informed of the ups-and- 
downs of production at any 
machine. 


PRODUCTION CONTROL 
Jrom your Office 
No waiting for reports from the shop. 
You'get te total of fined products 
me enalles parts vas’ fant. oe pro- 
duced. "Wired to you from machines 
Stemcably lines. Regitered on the 
Goamenaiti over your desk. 
Mechanical contacts on. machines 
lathe shop ‘mace and’ break the 
Gectiel Gheuita which operate the 
Counter, banked on, convenient 
Gounter-Bourd,. ‘The electro: 
mmapactc drive of the Counter gets 
fos Garren tea your regulon ght 
ing clrcult ce fromm storage Battery 
tainay be ordered 


Small Counters 
‘This wmall Rotary Ratchet Counter 
(No, 6) counts reciprocating move 
ments of the lever, as required for 

recording out- 
ut or opera: 
Rions “of “eral 
machines. When 
lever is moved 
through an an 
le of 40 to 60 
degrees, the 


adware to 20 SEF ating 
font Bee Sta seat 
Ful ies) Soa Bae 
Iti Comite Gane 
oar tert cn ceeds tee 
teas Seed erst 
Ste 
eae 
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Shelves at either end of the work! Ham 
wrenches have their racks on either 

‘de of the windows. 
Unfinished small work and usable bits of 
soa bet ins Swinging drawer beneath 
etal scraps are kept acparate 
‘and deposited in a keg or box 


Tago, wit» etal ip ike « 
lst pan, facilitates sweeping abd sup- 
the aletight stove with plenty of foel 
In ath ne 

tardays the boys of the neighborhood 
there isa astonishing numberof them 


—have the run of the shop. On these occasions 
said experience has made lear the advisability 
‘of locking up the best tools in a wall cabinet, 
Tor some of the younger craftsmen have no in- 
hibitions about using a chisel for @ screw 
driver or ds with «plane 
‘Among the tools are a tumber of “seconds,” 
‘which are always placed at the disposal of the 


“he 

many useful things produced in, this 
shop would take a formidable Tits there have 
tboen scores of them, from tiny boats tse 
antial pieces of furniture. “About half the 
tie bs 


Fruit Jar Rubbers Prevent 
Rugs from Slipping 


be" prevented sf 
sewing fruit 
rubbers, 1) 


large rugs, ome o 
moreplaced aloo 
the edges. Th 
rubbers also tes 
to keep rugs from 


sess ginan ann ed 
eves eae 
scree 
Seca es 
Pais petting 
this is dry, apply another coat of paint. 
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Solve the mystery 
of quiet waters 


a 
erat mysterious tue in the st sie of 


‘te he st 
‘creaaland“fall"you Into “understanding, Dei 


cry of gut 


node Light 
{eon Priced slow a8 367, 


‘Write tay fr tree cata 
rs 


ratopinge, 
Sheet Gidtown, Me 


“Old Town Canoes” 


COLUMHUS, 0. 


QUICK, EASY PROFITS! 
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Build it 
with 


a 
Maydole 


hese Maydoles for your set. Take one 
your hand, heft it, swing it, test its re- 
markable “hang.” You'll know why they 
are the choice of experienced carpenters and 
ide from the finest grade of 
Jected, second growth hick- 
Hammers are built to stand 
service. Your dealer carries 
jock, ask him to show you the 
yle and weight that fits your grip and 
swing. 


Waidote 
Hammers 


‘The David Maydole Hammer Co, Norwich NY 


ash 
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UTILITOOL 


‘pon it, Prom the 1s HP, ball-bearing 
{ype bullt—to the wing screws and lock 


‘maximum of accuracy and dependabs 


Tue Ar-Con Toor 


Company 
00 amet Street Toledo, Ohio 


‘Men you who love to tinker here's just the 
td thorouehty 


‘nce, Cleans gu 
king 


Full size cake of Lava Soap FREE! 


‘Mail this coupon 


Procter & Gamble (Dept X 329) 


Please send me, FREE. 
LAVAt the and! soap 
ise a arenes 

Name 


iy. 


State 


AR=CDN 


Tine anon Toot Company 


or 
‘of hands that ever 
‘Dench Makes nore 


fall sige cate of 
femoves all the 


THE KING OF 
THEM ALL 


All the Qualities a Workshop Should Have 


1 takes more than mere profusion of tools and equipment to make = workshop that will 
bring complete and lating natiafaction to you. Back of thia must be well thought-out desig 
fad high manufacturing standards to aware, i every unit and pat, the strength, the ig: 
Thy, the accuracy and the operating eficiency exsentia! to quality workmanship. 

‘With the Ar-Con Utiltoat you have aa outfit that will prove equal to every demand you put 


‘repulsion induction type motor the mont ica 
‘nuts of drop-forged ster, every detail ofthe Ar-Con 


UUultot ia designed and built to aware an waple margin of power and strength, and the 


iy. Truly ts deserving of the tite” King of Them 


$09 Faset Serect, Toledo, Ohi 


Mall deeiotve eiealar on Arve Crd, with prices 


‘sre Aare 


Buita Your Seale 
Model Airplane 
the IDEAL way! 


Chests in Popular Designs 
(Contin tom sae 89) 
more suitable for machine Sitting than hand 


= 
| “Dowels may be lated by driving smal 
| tease shout Keay in ome of the Cpe tobe 
fob af the points where the dowel are re 
Eire and eating thea off 90 a0 to Jeave 
feo bomris Upeier thd rap thet arly 
tro tod map them 
with a mallet Separate them and. pall out 
The bade ‘The eval holes wll be i perest 
and wll indlate where to bore the 
ols 
sued, plane 


them roughly to a straight cura and to an 


‘at the ends. Select the face 


“The Colonial chest illustrated is assembled 
by fastening the end pieces to th 
ein. i 


‘assembled 


y several otter 


Ea 
‘chest, the one dado joint 
ied i mean of 19 No. sores de 


‘A chest hinge: various methods of applying 
‘Gute 'hinges the step in Atting a chest locke 


f little slantingly. "The countersunk serew 
holes and the joint are covered with a strip oF 


= 
Ti tr het mi 
cones omen iio 
‘in at 7 is a weak place. The half-and-half 
Peete 
iia aaa ware eet 
"the heat joint shown: it iy strengthened by. 
ee eee ati 
miiard ace 
Nace at 
roceaasc ae 
ya a fai ee 
Referer 
ishing nails or with 114 No. 9 screws. 
ee a eee 
F, pieces cut larger than required, glued 
sit sphsiars Go, exl'antupe Test 
Tse "tn place ith gloe and with nails ot 
Hin og pt 
errs 
Rp aa 
oneee rash neal 
tre angles. ‘The (Cond on mae 13 
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| 
4! 
| Jest, before the opening of 
the New Industrial Trust 
Building in Providence, a work- 
man was using a file with 
delicacy of a manicurist on the 


sheer steel side of a thirty-five 
ton door. 


The massive door guarded the 
entrance to the bank’s vault. The 
workman was filing its surface of five 
ply drill proof steel to prepare it for 
the “fine grain finish”. 

Asked what kind of a file he was 
using, the workman replied, “Nichol- 
son—because it’s a very good file”. 


Which is the basic reason why thou- 
sands of skilled workmen use only 
the NICHOLSON Brand. At your 
hardware and mill supply dealers. 


NICHOLSON FILE CO. 
Providence, R.1., U.S.A. 
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FREE To Men Past 4 


WELL-KNOWN scientist's new book 

Abovt old. age reveals facts whieh, to 

ian en, wi ann “Did Yo Kiow 
it two-thirda of all men past made 

tie maid fo have acertain seldom men tioned 

ho frequent eatse 


Common Old-Age Symptoms 

Madical men Know this condition ae hy 
ertrophy of the prostate gland. "Science 

how raveals that this swollen gland—pal 


tin ent 
hi 


a awed Yon 
th dread dona 


‘ 

aa al 

ite disappearance of chronic constipation Usually 
niite body a toned up, se uch of yous youth 


‘A definite program for getting ahead 
financially will be found on page 
four of this issue. 


Choose “Instrument 
4eBis Professionals Use 


aN 


a 


Rae eV 


Va 
Gi 


True-Tone 
Instruments” 


gee retored. These con 
Ee po fea te gears yoann a ots 


Send for FREE Book 


you have thie lan tro 


Send for the Bennett Book 
of Beautiful Homes 
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Chests in Popular Designs 
10 


molding H (Colonial chest drawing) around 
the cover is 74 by 14 in. Tt is fitted tothe 

nd fastened with glue and sis- 
nails. Place the glue in the 
‘as at G, which will allow the 
cover to shrink and swell’ without twisting 
‘Take the same precautions in fastening cleats 
J'with glue—that ix, apply the glue only gt 
the center—and have the serew holes ft the 
screws loosely. The edge of the cover should 
project 1 in but it may be 1 in. leas oo that 
4H will just clear the body of the chest. 


EGULAR chest hinges, which have one leat 
| Reotreccan shea ie upper et hand oe 
| ner of the drawing on page 188, are ordinarily 

tod. Tho eect fal attached with screws 


of the back, Hinges « 
ned at the large han 
‘raining supply houses 
Kalo can be sed 
and, of course, are ‘anywhere, To 
‘apply them, lay” the cover and chest. upside 
place the butts and drive the serews 
in that position, If the cover 

are flush, the hinges may’ be placed as at P. In 


‘as at Q to make the joint tight 


Fasten a piece of chain, strap, of webbing 
about 18 in. long frou the chest to the cover, 
inside, to prevent the cover from falling Woo 


far back 
Butts placed at J, 


he drawing of the 
rely into the cover 


‘cover and half into the back piece, as 
Fit the chest lock hy following the steps 
illustrated. Place the striker Min the look snd 


tura the key: drop the cover on the striker 
and the points § wi 
Ruaise the eo 


‘accurately, and mark carefully around. the 
plate with a knife. Sink the depth of the plate 
until the cover will be held flemly when the 
chest is locked.” After ‘the chest haa heen 
finished, the eseutcheon may be fastened i 
place. 

‘The chest may be finished on the outside in 
its natural color or stained. Give the wool 
two coats of shellac and two of rubbing Varo 
‘or rubbing lacquer. Rub the ts with 
No. 4-0 sandpaper, and if varnish in used, rus 
the lat coat with powdered pumice stone asi 
| wil. Do not finish the inside In any way oF the 


| roma of the cedar will be destroyed. 
‘Some manufacturers sell knocked-down 
ecdar ‘8 variety of designs, | These 


chests 
veuaty have fin’ machined corner 
that the parts practically lock togeth 
assembly fa, therefore, a simple matter 

“Manual training supply dealers and stores 
| which carry hardware specialties often have 
| Sa had supply pecial hardware or 

hests including copper bans, corners, ii 
plates, eseutcheons, handles, and chest lil 
Supports. 


RiggingShipModel Deadeyes 
VERY simple 


eed Dine |) 
hpi 
Sip neds bovera 
eon sas 
frome anal pce of 


fer bard. Drill two 
Toles the 

| deadeyes 
Mot between them t Pa 
allow the deadeyes ti oe 
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Yes, you can—anybody can make 2 Toe 
of money right a€ home, and what’ 
‘more, have real fan doiag it. We show 
Jer ow. We foriah compete oct 

work and give you this big sore: 
ment of gifewares without 


{dling all slat wonderful plan thet hs 
fen tov Say k bts eae RertooS 
Soin week in the moat delgheal home 
‘Work You can imagine Learn how © 
Bet the amorement a siewares shown on @MTCNIKL, 
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worth 


FREE of extra cost—Send cow 
tails of our amazing new plan. 
how to get a big assortment of giftwares 

shycro—as separate arciclos—with- 


n for de- 
tells you 


out a cent of extra cost. 


Men and Women Earn'10to'50 
aweek, painting these artistic 
at home 


objects 
Peed ceeakchaak 
somal ep bee traret 
pL A kag 
oeparore ares 
mipioeraicee alae 
sped ity oy 
aertemeirieinem: 
everyting aod tll you the secret of Pec: 
reeeisera eset 
are epee 
Fading ay bor 


FREE 


Write or send coupon at once for your co 
ofthis valuable book. Tels fre, Reels you 
how to become Fireside Member snd ge all 
advantages aod privileges outlined here: 
iow ro gc arcs suri snd his ansrtment 
of giftwares with mertership and bow you 


this Easy Way 


out 


ine them as we show pou they have 4 
Talue of és 10""No extra cont foe any of 
These thiags. This assures you 4 good profit 
se with ese 
‘You don't do any peddling or canvasin 
then you have decorated. your fist it 
monet, we how you erat Row (© 
ispone of fe ata prof From then on you 
an mate from $40 to $30.8 wesk a8 many 
of our members do 


MAIL COUPON FOR IDEA BOOK ON DECORATION 
HOW TO GET GIFTWARES WITHOUT EXTRA COST. 


can stare makiog money without leaving 
your home. Don’t miss this opportunity 
Te costs nothing to find out. You are noc 
obligated in any way by sending for the 
book. Mail the coupon today. 


FIRESIDE INDUSTRIES 


Dept. 51-C, Adrian, Michigan 


Mail Couponoday, 


FIRESIDE INDUSTRIES 


/pg00 


[Bee 51-6, Adin, Michign 

[Tele ter to Baz Aronian of seve Came 
ple aries cunht of material (3) Privileges of Fireside 

[Sees 6 Pls rican ay ss. Tam 
por cbdigated many way and this information s Free. 


Name 


a 


‘State 
(ee in Peneit—Iak wil blot) 


13a 


OME men never seem to have any 
trouble in keeping stenographers. 
‘They're pipe smokers, too, but they've 
discovered SieWalter Raleigh, the mild 
cst, mellowest smoke that ever came out 
‘of the South, Stoke that strong old briar 
swith Sir Walter Raleigh, men, and not 
even the siffiest steno will object to it 
By the way,we line the tin with gold foil 
to keep Sir Walter fresh and fragrant to 
the last pipeful. 
LIMITED OFFER 
foc the Unie Sealy) 
Isyoue favorite tohacconist does not carry 
‘Sir Walter Raleigh, send ws his name and 
dren, Ta return for this courte, we'll 
be delighted to send you without charge 
‘afull-sise tin of this miller pipe mixture. 
Dept 184, Brows and Wi 
“Tebecco Corporation 
Lovie, Kentocky 


AX 


SIR WALTER 
RALEIGH 


‘Who discovered how good a pipe can be 


It's milder 
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A Record-Breaking Model 
(Continued from page 108) 


tand tie them to their small hooks, which 
| are anchored on the center “cans” on each side. 
He sure that the rear threads are drawn up 
snugly without being tight. By using this 
Socket method, you can the hydro 
‘part of your model in a few seconds. 


Remember that your model will perform 
considerably better” without floats provided 
‘you readjust the locations of the planes to 
Secure the correct flying balance. 

‘To fasten the wings in place, use fairly 
strong strips of rubber or rubber bands. Unless 
a strong. 


‘band is used on the elevator, the model 


eo rag tv St 
oqo pip eier, 

fede aig Se eroy to 
Ta ie aah poole os Sak 


‘String up two 10-strand motors N so that 
they are the anne length and neither has very 


rmiuch Mack. Sli 
Shook and shafts. 

Find a place—preferably where there is tall 
sgrace—and glide the model by holding it level 


‘hese motors on to the 


wrth your shoulders oft an even keel and push 
ing i positively but gently into the air. If 
the nose drops quickly tot ‘ther you 


have not launched your 
the elevator and the main plane should be 
tnoved slightly forward. Be careful todo your 
fling wee there nothing to puncture your 
frings or floats Be sure to inspect your Boats 
Fefore going out om the water with the model 

‘When a goon gliding setting has been ob 
tained, 20 that the norel sails along without 
inch ‘alling, you have found the suitable 
teal setting for fying the model. 

‘Do not send sour Morris model out across 
a lake wales you have  mator boat of some 
Kina to flow i, as perhaps i will iy with the 
‘rind considerably faster than you can follow 
Bwith « rowboat 

The hydro model should always take off 
frotn the water facing the wind or with its nose 
SMraight into the wind. For a trial Aight, 125 
turns with the 3:to-t “egx beater” winder will 
be required on » calm day to get off the water 
eae and 100 turns ‘il fe required om a 

aS when there is a Tittle breeze aod ripples 
fn the water. Coote saz) 


Tat or 


EVINRUDE MOTOR co! 
Bae OT ehitee, el, 


“taste Anemermanate 


Eva CLOCK Free 


FFE OOK Shvs ex YOU Con ae 
Fie Gy Bate 


AMERICAN CHINE CLOCK. COMP) 
ence hath ‘thinly 
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The same 


Every kind of woodworking operation 


Fast, Accurate 


COMPLETE 
Qurrirt 


for home use 
and profitable 
commercial work 
including 
PLANER, SAW, LATHE 
AndELECTRIC MOTOR, 
And MANY USEFUL 
ATTACHMENTS 


Amazing low price includes everything 
EASY TERMS 


ue temps ure alin your favor, 
nw nd revaltionry metbink 
Weaince Shop ut othe pet 


This complete all electric shop costs less than most other 
outfits and gires you an excellent ralue, You can prove it 
at home by actually using the Workace in every kind of 
woodworking operation, making furniture or other useful 
‘and decorative things for your own home and to sell at a 
handsome profit. ‘The Workace is fast, accurate and easy 
to work with. Planing, sawing, turning, drilling, grinding, 
sanding or bulling—you save time on every operation, do 
better, cleaner work, too. 

‘There's ample power, strength and capacity in The 
Workace Woodworker to do any job quickly and econom- 
ically . . . mitering, tapering, rabbeting, beveling, slot- 
ting, cross-cutting, ripping—anything. Every unit works 
from the G. E, motor. All parts are sturdy and well fash- 
ioned. The regular Wallace U 
QUALIFIED GUARANTEE assures 
replacement of defective parts for 
one year. 

This is a simple straight-forward 
olfer—no exaggeration, no red tape— 
just plain facts that you yourself can 
prove. If you want to make wood- 
working your real hobby—or a real 
source of income—send this coupon : 
for all details of this unusual prop- Workace 14” Bendssw 
sition. Semtca nis 875 


eel the "money 


details aad com 


Make everything out of wood 
with the famous 


INCLUDES. 
ALL THIS: 
Planer 


ima 2 soa aren | st 
payment chap (ce 
Eomplete and ready tot up for | Buting Whee 
inane wee he octal ry Crier 
payments are so small you'll | 4°Deill Chuck 


‘by return nail: 


Get ourit 
right away 


cee | 
1 


1 
ace Bietrie Woodworker sure looks good to me. | 
Winew ALL about inhaling your ens) Serna ht 


SEND TODAY 


& 


State 
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A Record-Breaking Model 


Tis taken for granted that you know how 
to stretch out the rubber belore winding and 
walk in as you wind. ‘The winding is dove 
Frith the rubbers outside of the cans: and when | 
The rubbers are flly wound, the Schooks are | 
Iranderred from the winder to the front hook | 
fon the fame, and the rubbers are alippe in 
the opening in the exus. A belper will be 
require for the winding. Te is best to wind 
the model on Tani but it cam be dane in a 
teat, proving the holder is at one end and 
the wlader atthe other end of the boat, 


P'THE model can be launched from aninland 

‘pool, your problem istatch simpler. Set the 

‘model down on the water, holding it oaly by 

the propellers and frame 

careful not to put too much strain o 

Frame, In case a pulf of wind catches the wing 

and tries to swing the u ‘around, let it 

fall’ means, for otherwise the frame 

‘ing will probably be wrecked. Then 

the ne back, elgewise to the | 


IE the model does not weigh very m 
Sor, you will ind that it will hop Fil 
sail away through the air. It will give you a | 


Astonishing whas s poet 3 | rat trammxeante tril, making you wonder | 


patch—as lasting as the wal 

itself—you can make with Rut 

land Patching Plaster. And so 
sy £0 use! Just mix with wat 


en fill the crack or hole. Any 


tall paint, wall-paperand hard Now hurry uf 

Acaipancwathrosrodiat. Hl) Mairi hen uph's sas ober fo | 
nena 

land, Vermont. ‘Occasionally the model turns upside down 

ining dit Tata ie tne 

ino Tae 

eos 

Soares 


ware stores. Rutland Fire Clay 
Company, Ri 


Patching |Exedenct 
Gon maura veo 


Sharp Edged Cutters for _ 
Making Dowels 


iS WORLD RECORD 
MODEL © 


sosripnas 


‘Sickn ter ines com be made in the same way 


BECAUSE of their sharp cutting eds, 
‘dowel pin cutters like that illustrated will 


Pai Chee 
‘A definite program for getting ahead Ay sine dere may be made in a foes tere 
rece peepee peng oechinit ‘Tbe dimensions Es 


hole. C: Seas. 
four of this issue. 
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Bad weather 


S soon as nasty weather sets 
in, thousands are down with 
sore throat, colds, grippe, flu. or 


be one of them. Gargle 
with Listerine full strength every 
day—especially after exposure to 
rain, severe cold and coughing 
crowds in public places—buses, 
street cars and movies. This 
simple act may spare you a costly 
and possibly a dangerous siege of 
illness: 

Because Listerine, full strength, 


LISTERINE 
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Lisrenase 
SHAVING CREAM 


is SORE THROAT weather 


Gargle when you get home 


is powerful against germs—and 
sore throat, like a cold, is eaused 
by germs. 

Repeated tests show that Lis 
terine kills even thé stubborn B. 
‘Typhosus (typhoid) and 
cus (pus) germs in 15 secon: 

Realizing Listerine’s power y 
can understand its effectiveness 


Keep a bottle handy and at t 
first sign of trouble, 
tedly. Don’t hesitate to use it 
I strength. It is entirely safe 
in any body eavit 
If @ throat condi 


jon does not 
Two ways 
of whipping a cold 


St. Louis, 


THE SAFE ANTISEPTIC 


“How 
to Sharpen 

Wood-Working 
Toots’ 


EVERY ian, he msee,edged tools 
will find in this new 40-page illus 
trated booklet “How to Sharpen 
‘Wood-Working Tools,” real helpful 
information on the art of sharpening | 
edge tools, | 
Out of the background of long experi- 
ence and full knowledge Emanuel E. 
Ericson has written abook that earns 
a place in every man’s tool box. 

Sign and mail the coupon below and, 
‘we will send you a copy free. 


Carborundum 


Sharpe ‘:p ening 
Stones o 


for your 
Govots, HATCHETS 
KNIVES, DRAW KNIVES | 
CABINET SCRAPERS 
WOOD CARVING TOOLS. 
FLOOR SCRAPERS 
AUGER BITS, CHISELS 


Share Wood: Working Tod 
Name 


Aster x 
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Answers to Questions on Page 55 


1, using igs chen action cil cn ot 
Arapid ate. Theanygen nthe er uniics 
the Dats thet So Se fre to forn ether coe 
Fount When the selon taker plocy que 
omiy it called eokdetion. te 
inion ef burning. ‘Ths drying of pat: for 
a cing pre in hih te 
Styeee owly combiocs with the need ol 
‘The rasting of iron b another example. 
2. Seall brown lomps form on the rots of 
icpuminees plants: “Poese fume contain bo 
Wael a tape copsble of ontag the or 
trogen of the air ino nitrogen compounds 
which fertilise the sil Even aftr te pla 
Te then becterin exp on csiching te 


Ia piece of cloth 
ina warm two-percent solution of sodium 
hsdroside, it will be eompletely dissolved ii 
is pure wool. “Any cotton Shere used to adul- 
erate the wool will not be affected. 


4. Salphuric acid has a powerful aff 


Mand uncorked, ‘the level of the acid. will 

‘hnorbed from the air. 
Storage battery acid is sul 
with water. When this 
loth, th 
them of their hydrogen and axygen te form, 
water and thus, in tite, destroys the strength, 
of the cloth. 


5. Hard water contains calcium compounds. 
ap dissolved in such water forms, with the 
ralcvum compounds, a curdlike substance. If 
Souah soup is wal to precipitate all of the 
‘ealsium compounds in the water. nny addi 
i soap wed will forms lather sn the usual 


46. Marsh gas i formed from decaying ves: 
table matter. Te is principally composed of | 
‘methane. Tt buras with «be fame. ‘The 
ites tht rise to the surface when yon prod 
{he mock atthe bottom of staan pool are 
Tangely methane. 


Steel, cast iron, and soft iron differ only 
the atgount of carbon they contain. 5 
iron crating practically none: Stel continy 
a suall percentage of exrhan, Cast iran cons | 
tains a relatively large percentage of carbon, | 
8. Both the yoke and the white of an ega con 
tain sulphur compounds which, during dees 
are converted into hivdrogen sulphide. 
igus has the characteristic bad” eg odor. 
Gther odorous feos, like garlic, eabbage, 
tnd onions, also owe their nostolfenling 


‘qualities to vatious sulphur enmponnds 
‘Cloth buras because the oxygen“in the ait 
ibines with the hyd nd carbon of 


‘This can’ be wevomplished. hy 
dipping the cloth in a solution of amsmioniam 
isphate is water and then Ietting it dey 
sani poate Terms 8 repre | 
‘omating aver the cloth fibers, Other subst 
‘such as alum, borax, and sal aramoniae have 
‘Simewhat the same ac 


10. Baking powder 0 

‘composed of bi 
tnillly acid subs 
‘When the dough is heated by baking, the hic 
‘carbonate of wala is changed to earbum dioxide, | 
‘which is gas, andl ta exehonate of soda (wash 
ing soa), "The acid substance rearts with the 
carbonate of sea to neutralise ity an the 
‘carbo wiocide Iubbles inflate the dongh and 
the make i ris. 


How Your Car Gets Its Spark 


ante fon 


Taide the coil isa core male up of 
cf iron wires. When yo treat tron that way 
it Trecomes magnet, just we it does in 
shee 
Ail you do wih the juice from the battery, 
unlined, is to wake the core of the cil 
tnagnetic. “And after the current has mas- 
hetize the core you cutoff the juice by ope 

‘te coatacts the Hie 

‘mes the part that seems mysterious 
but realy ft Wound om top of the coil af 
Ieavy site are thoxsaivds of turas of very fine 
seine Thats called the secondary. One end of 
the coil iv grounded on the fraine of the car 
Weil show that by a dotted lie. The other is 
comuected toa insulated metal Sager that 
Turns aroandiosde the distibutor head, 


| making and bresking «series of ‘contacts 


Hach one ot the contacts in the distributor ix 


connecter to different spark 


“YY HAT setaally happens is that we male: 

the core magnebe by using the juice 

from the batlery, and then we use that 
magnetisi to generate the high voltage 

rent. Magnetic ines will erente a current 

wire whenever you move the sine across the 

fines regular dynam, you move the 

park cail the wire stays sfill and 

Tines move like fightaing when 

the primary current is cut of 
Why do yoru need 0 anany: turns of Sine 


wire? U should think the magnetic lines would 
Have more effect un heavy wire,” Harnett 
interrupted. 


Wit you want is plenty of high voltage, 


yo do. pol work but 
that is there to do‘ beaides cleaning the spark 
pags and fing ast aajusting the contact 


n° repliod Gus. “First 
“d want to test the little spring that holds 
the contact against the cam and put a new one 
‘nif it was getting weak, ‘Then after I got the 
timer in Imangup good shape, Td want Lo put 
inal new Tigra fale between the | 
istzibutor head and the spark coils." Yours is 
‘old and eracked ancl Ieaks juice all over the 
pplace when it gets wet. If you don't believe 
fe grab one of the wires on & rainy day while 
the motor is runing, 
“Then, of ours, Ti want to test the diss 
tributor and make sure it wasn't leaking, and 


‘ater that T'd po ove replace 
the bud comes, Let ts ‘then in- | 
pect every single wen 1 got | 


through, your ignition would he just as good ne 
rn the ca lef the artry—aind nay a bit 
better 


Have you some motor problem or experi= 
ence you think would joterest Gus and Joe? 
Let's heer about it. The Model Garage is 
always open, and ils geaal proprietors grow 
mare popular every tant 
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Model Deadeyes and Blocks 
Made of Leather 


HIIP model builders ean sive much time and 
1d blocks by the 


si 
ppc 
aa 
pee eo 
ang 
Betnhecss 
Ses pres thems 
in the ‘shape shown 
oars 
Scares S oe 
aay 
raat 
males 


tala drills 
sible und the gree 


ile after" they “are 
Aapod aod tiled 


the stepr marked 
well to fasten Ve 
Tppesrance ofa mplice and docs sway with the 
tesrable knot am 
eather may aio be used f 
capa—Jonun MeGuatmon. 


Veneering Isn’t Hard 
{Continued frm page 9) 
Cut stripe of veneer 34 in. wide and glue 
the joining edges of both box and 
Gently rub each piewe in place, after 
fre cit and fitted, with the fat face of ha 
ter, ‘This must be done rapidly. 

‘Give the bas edges fix, for example, and 
place a pie of paper und w caul on the Veneee 
tnd weigh it down while the veneer is being 
place othe caver. "Remove the weights fram 
the gaal an place pape ad the cover upon 
a shown at J Hand serews with mod- 
fertapecectejeal ally thetwect toot: abr 
{tin and sandpaper the edge veneers. 

‘Hang the cover with *-in. narrow butt 
hi ‘or place small butterfly hinges on the 
back the later is by far the simpler” Cut ina 
tall lock or eateh, although either would be 
Tore omamental than use 

Miake the tray’ about % ia. smaller than 
required, to allow “for the velvet i 
Mrleh should ‘cover. the inside completly 
Make the tray of Sein. wood with butt jounts 
throughout. Plane the front face of the tray 
‘back on a slight angle as at K to allow the 
cover to cose without striking it. 

‘more thin coats of 
No,'0 sundpaper be 
{ween cout, and polish with was 


Is wasnt off old kalsomine the handy man 
‘occasionally ‘experiences difficulty. An 
pedient used by painters in similar cases 
tworth trying. Dissolve one pound of alum 
‘one gallon of vinegar and apply it to the sar- 
face. Let it stand for ten minutes and wash 
the kalsomine off with water. 
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. when accuracy 
is at stake” 


& 
z 
z 
$ 


In tight places, 
“Yankee” Double 
Ratchet brings work 
out into the open and 
speeds it up: any 
slight motion of 
crank, forward and 
back, drives drill con- 
tinuously. 

do 188 (tae —Legth, 17 a. ow He 

Daidetnend Nhe rine ite 

Hn vl Lent 
Sou dias Pas 
J Lng oy 0 iat an 


stents as Tare Wl jaw, Hin 
tes 


accuracy is at stake! 


A “Yankee” Drill 
gives you the “feel” 
of the work.— 

It gives you control 
of drilling, every instant and 
down to the smallest fraction 
of a revolution, 


With a “Yankee,” you drill 
fast or slow at will. Change 
gears, high power or low, or 
change ratchet adjustments, 
at a finger-touch; and with- 
out removing drill from work. 


“YANKEE” TOOLS 


Make Better Mechanics 


Eighteen styles of 
“Yankee” Breast and 
Hand Drills, at prices 
from $3.00 up. Ask | 
dealer for “Yankee.” 


Geer Sell Srer-diversfy racee wih Wanker Ree Pt 
ils with adjentabis tenon,” Posh Tracer, Removaic-bace' Vacs ck, 
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PUT THIS WSO HOME, 
FREE For 10 Days-No Deposit: 


A New and Improved Workshop 


Here is a workshop built to a standard of perfection—accurate in operation 
most durable in construction—easy to operate. It is absolutely dependable 
fand will withstand severe constant service, Try it for ten days at our expense 
and you will be convinced of its superiority. 


Suitable for Carpenters, Home 
Workers, Pattern Makers, etc. 


Furniture manufacturers use MAC, Ta Porv- 
LAR MecHasic Workshop, for making furniture 
‘models. Manual Art Schools use i for instruc- 
tion, Home workers wo for planure and 
roiit, Carpenters use it for making repair 
"parts, spindles, chair legs, cabinets. Ye is 
ideal for making all kinds of furniture. 


POPULAR SCIENCE MONTHLY 


TURNS, RIPS, 
‘CROSSCUTS, DRILLS, 
SURFACES, POLISHES, 
GRINDS, CUTS SCROLLS. 


A Penne HOP 


Dept. 320—219 N. 
‘CHICAG! 


qc Sock GEAR Wor 


hrm St 


ANOSOME BIG BOOK OF HOMES 
ent homes cating sn from nats 1 Re 
Behind “Liberty” gunrante. Amarin oo 

‘materie 8 days of 


| Seer cera oe 


LIBERTY HOMES L=™!3 "re-co. 


VS 
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A Famous Sky-Writer 
Tells of His Job 


combinations of the letters are too, difficult 

Pilots particularly dislike the seript letter 

"The last two loops have to be added, one 

at a time, without disturbing the part of the 

letter already written—-no mean job. A capital 

“E™ requires a bothersome number of loops. 
Of course, an “I” the simplest of al. 

By all odds the ensiest sky-writing we ever 
had wasin England, weaving the word “OX0,” 
a trade name. And the curious part was that 
besides “having simple letters 
"X's" are no trouble at ull—it could be written 
forward or backward, right-side up or upside 
down, and it would still read the same. We 

urselves on the per 


Joystick is the smoke trigge 
resembling the catch on an sutomobile hand 
brake, Press it, and a puff of smoke issues from 
the tail of the 


5 ‘the exh 
heat’ vaporizes the als, Sho 
with the force of the exhaust th 


form a fuming rope in the air about thir 
forty feet thick. Prom the ground it looks fat, 
Tike w ribbon. 

We've ‘tried stoke of different color 
green, red, yellow. Mut white smoke standa out 
Best against w bie sl 

Suppose I am guing to sky-write over a city. 
‘The sky is blue and weather reports say. the 
wind overhead is light enough to avoid an ex 
cessive drift of the letters—a combination that 
doesn’t happen ax we would Tike! My 
ine is tune up into the eoekpi 
My" printed chart 
have been penctic 
‘mechanic swings t 
from the eight ei 
mtorr the 


the smoke is woe 
tis. Taoar into t 
“HOUR'S flight, perhaps, and the 
city: is beneath me. I climb ina. wi 
spiral. "With the sun toward the south, must 


‘rrite well to the north of the city a0 people can 
ut being blinded —and sa thesmoke 

letters will be etched against the blue sky in- 
stead of blending with the whitish hize of the 
The wind is from the west, 


through. T al 


the wind, other- 
read out too much, 
d steady—that is, free from evidies 
iy the fragile letters? ‘The fellow 
who's payitig 8500 or 81,000 to have me write 
in the air has a right to expect his message to 
Tast a few minutes at least-—so T occasionally 
Tet loose a spurt of smoke to see how it will 
“hold in the wind 

At 10,000 fect I find the letters remain intact, 
leven though they drift for ten or twenty miles, 
Th fact, most of our writing is done about two 
tiles high, where (Continued om page 139) 
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A Famous Sky-Writer 
Tells of His Job 
(Cenine ron zoe 18) 


the wind is steadiest. Als, it gives everybody 
in the city a chance to read. { would say the 


‘una sky is read by millions in a 
thickly populated area as large as Bifty square 
miles 


‘With the sun on my left and the wind in my 
face, I pres the saoke-triger and commence 
towrite Toan't se then, but Tknow that up 
{wrmed faces in the streets below are watching 
‘To them my plane isso small that it isalmost 
invisible, except when its wings qleam like 
silver in the sunlight. 


v 
whole word has to be done in the quickest 
possible time; it will only last from five minutes 
to half an hour, depending on the wind. This 
iva long word and takes eight or nine minutes 
to write, but I think it will bold at this level, 
Speed! My little plane stands on a wing tip 
‘as Tloop around a seript “I.” Now Pm tear 
ong straightaway, with a trail of white 
ake in my wake. The it bumpy, but 
‘won't show from below, We always write on 
flat plane, though the letters may’ look verti- 
cal from the ground. 


Worn you believe I flew fifteen miles 
to make on 


Ketter? Now Ive got to 


les to dot an “i.” ‘That dot 
‘asa city block. We write on a grand 
scale, you know——with capital letters «mile 


Tong, generally, though sometimes the client 
wants them even larger and we do our best to 


ae 
tale distance. If 1'd flown straight through 
have blown the letter away. From the ground 
youd never know the difference. 

"There's the last letter done! All through, for 
better or worse. Now well dive 1,000 feet and 
take a look "The pilot 

lehe's writing 


Only pray that the rest are al 
Toth pretty good. Well theres day's work 
done. Back ts the fed 
I's sky-writer can't see much of what he's 


ow does he know when to twist and 


Seeoene 
ew liyers know who ea pu a 8 


AM 


un asked me once if sky- 


wasnt dangerous "What 
ou do,” he said, “if your engine stopped and 
$n it come dows "You soln and x 
Td hate ike the dickens to try! But there's 


really no danger. Fiying two miles high 
{hing went wrong T could glide tothe land 
eld’ Steen" miles away-“though no one 
awe, ever ba to, Ror an emeraecy 
there's parachute in every plane and anyaky~ 
writer wil tall you it maker « comfortable sat 

‘Every now and then we wet 4 queer onder 
For instance, a woman fered us $10,000 
sky-wrte a New Year's greeting to New York, 
with her name added to ft. We tured that one 
down, as we did. the request of an, Taian 
Soyo aksewrite "Shon Vansett” during 
the lf the tro men that aroused natin 
‘wide comment. 

‘We didn't welcome 


(Continued on race 140) 


POPULAR SCIENCE MONTHLY 


Wewin 


S5 times out of 100 


Men find this new shaving creation so exactly what they 
seck, that 85% who try it buy it regularly thereafter. 


Make this 1-Week's Test—FREE 


Geerumen: From a 
scratch beginning 2 
few Yeats 260, (0 1p 
ace in one of the 
ighly,‘competitive 
felds thet men know, 
{the record of Palo 
olive Shaving. Cream. 
It was a hard job. 
Most of its users had 
SN to be won away from 
the habits of years in using rival pepetstions. 
That is why we send 7-day tubes for frce 
cal 8376 of shoge who uy this cacon, 
keep on using ie We believe you, no matte: 
how Ermly you hold vo another preparation, 
will, afer 4 bal, adope ie 
Will you no, ia fairness to us both, accept 
a tube fo ts? 60 years of sosp stody stand 
Sebi ig qeaon 19 mele were dee 
Oped and discarded ia we leis 
(ae ee 
preparation you have ever 


These 5 advantages 
1: Maleipliesieself in lather 250 times. 
2: Softens the beard in one minute. 


3: Maintains its creamy fullness for 10 min- 
tutes on the face 

4: Scrong bubbles hold the hairs erect for 
cutting. 

3: Fine after-effects due to palm and olive 
oil content. 


Just send the coupon 

Your present method may suit you well, 
Dat sull there may bea bewtet way, Thi test 
may mean much to you in confor, Send 
the coupon before you forget: 


17 SHAVES FREE 
anda can of Palmolive After Shaving Tale 
Singly ier our oame and ave nd al 


Palmolive, 595 Fifh Ave,, New York Ci, 


The Watch Dog of Power 


CHROME, a preservative, guards 
power when your Burgess 
“SuperB” Batteries are notin use. 
‘Thus extra life and service are 
added. The valuable properties 
of Chrome in lengthening bat- 
tery life were long known to 
scientists, but it remained for 
Burgess engineers to discover 
the secret of utilizing Chrome 
in battery construction. 

The year’s noteworthy achieve- 

ment in radio enjoyment and 

economy is the Burgess “Super 

B” Batteries 
“Super B” No. 22308 
inn medium size heavy-duty 45-rolt 
battery designed for general, 
‘all around use, 

“Super B” No. 21308 
Inrgest size Burgess heavy-duty 
{45-volt battery—made expecially for 

hheavy-current consuming sets. 
These two “Super B" Batteries an- 

swer practically all radio 
set requirements. | 


BURGESS BATTERY COMPANY 


General Sales Offices: CHICAGO. 
‘In Canada: Niagara Falls & Winaipes 


BURGESS “SUPER B” 


is 
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A Famous Sky-Writer 
Tells of His Job 
the Prince of Wales, but we did sky-write a 


Welcome” would have used up 
tho much smoke, But we bad enough ft to 
‘ld the initials “Q. B." for the Order of Quiet 
Dinimen, of which “Lindy” i a member in 
food standing 
No-one to date has chartered a sky-writer to 
seo a farewell menage to 2 vorage leaving 
{is Souttry—thoogh Captain Turner and 
in Colyer ‘once staged. an imprompt 
show long that line. Major Savage, reat | 
re as leaving for England: and 
pormel his ship. Cicing 
ECHEERIO.” "Then 
‘raced around the ship to surround it with a hal 
Gl amcke clonde—all inthe apirit of fun, but 
tmuch to the constersation of Major Savage, 
‘tho feared something might #o wrong with 
thie plane and they would fall into the Sea 


HIE, world first saw sky-writing in Eng- 


ie that ale terial art might beable 
to write mmoke letters But it wns not unt 
after the Wat that be perfected the smoke- 
Dreslucing mechaniem ty nod formed © 
fompany to exploit his invention. The co 
pany Sas aut rok, with no faker hen 
on Northlifle, Brith publisher, signed the 
fit onier to wite the tame of his Lo 
ieeopape, the’ sly Ma the sky 
4 


accomplished during the 
historic tacex"at Epwour Downs, the Derbys 

lion spectators save Captain 
Watnguishel war yee, tals the 
ting'plane into the ait. As the 
se Ba Ser ore a he 3 
the unl peginaticBeitsers loosed a spot 
tancoun chee. : 
"Taay, aky-wrting a, woe 


wide enter 


from the Atlantic 
from Canada" Mexico. Ma 
who stage Un are" 


‘They go at sein work in a methodic 
tematic w though 

secretly fee pride ina literally" 
phrase 


Wve a nice lve sky 
steady and low to 
‘a short name to write 


And may they al 
to write om, a wind that 


00," Recent, discoveries sem to. prove 
that no clement of lower atomic weight than 
tht am integrate” with he craton 
=~ fre. radlonctiviy,. with: the 
fection of even feeble amount of enen 

fot a property of all matter, avmany of bn 
Thought might be 


E RIDICULED the dream of utilizing 
a source of power when 
rom that 


freunat am popcorn man goin 
Secs im oar rer town 
Set to come, but that sal 
As tomhat is ging om nonter space Milkan 
had an unfamiliar conchsion to ofr. Along: 
ze the ati of the ctl od 
ough radatio there is 3 proceso element 
bring of vastly enter extent and im 
portance (Conte on ea 


long time 


ON SMALL 
SANDING JOBS 


tue ieetiac 
nearing 
ontractore nd repait 
‘ope ate now dg 
Sere 


TAM; Sander 


he rae, St | mang 
efi amar Meier, 
cece =e Sz, oane 
fal eteee oa] ones 
ares sera 


H.OERSTNER & SONS, 
SE cotumb S. 


Daye Ob 


SPORT BODIES FOR FORDS 
st FACTORY PRICES 


i 
iSRSsoes SoS 
FACTORIES Dept. D-3 AURORA, ILL. 


iE Ala mea 
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When the Sun Grows Cold 
(Continued from peg 140) 


“The great majority of elements, cuch as 
constitute the bulk of our world, are in their 
State of maximum stability alread 
tid, “They have no encray to give up in the 
integrating process. They cam only be bok- 
fen apart by working on them or by supplying 
nergy to them. Man probably can learn to 
‘Tsintegrate them, but he always will do it by 
‘the sweat of his brow.” 


{TOM building ass source of energy is « 
A’Cimtter to Which tle consideration has 
iheen accorded. “Recent experimental work on 
commie rays hia just thrown a flood of Highton 
the on ithe unk i 
we live,” said Millikan. “My associate, Dr. 
Gameren, ‘and mypelf have ‘recently found 
thre dite commie raya fe 
wencies, of penetrating’ powers as high 
‘ne ens, as t hundred Umes the maximum 
posible: energies that canbe obtained from 
ny disintegrating proces. Two or three 
inches of Tend absorb the hardest gamma rays 


af the X-ma on f the bands of cosmic maps 
welo {cnormots peneteating power 
‘hat it passes through as much ws eighteen Feet 


of lead Before becoming completely al 
‘Where do these rays come from nnd what 
NTIS are gals brant throughout 
“They are signals broadcast throughout the 
heavens of the birth of common elements 
‘out of postive und negative electrons, said 
Milian. "Heli, oxygen, sien, and iron 
are being mansfactirel i space ut of hydro. 
fren and pos, inthe ease of silicon and 
{fon out of helium. And this process involves 
Yer uch gente ener-chanees than ay 
‘curring in raisactive processes 
Sts to where these changes are going on it x 
iat they are nok occurring 
While ‘continuo 
‘leatroying process iv taking place under the 
textreme comtions exiting kt the interior of 
the Warn, an atom-crenting proces is con: 
tinually taking place under the equally extreme 
conditions of just the ite sort existing 
{erstellar space. And’ the rays or en 
‘reams given of in this proceat come to the 
Sara nes pci nay fro 
si directions 


“YYHAT becomes of the new atoms thus 
created?” F inquired, 


“They find their places in the stars, include 
{ng our aun, to replace the atoms destroyed by 
disintegration,” said Millikan. “In other 


wort, our universe is constantly rebuilding it- 
‘elf; atoms disintegrate nnd shoot off electrons 
into space, where the electrons. recombine 
‘pun, chil into the four esential elements 
of hydroyen, oxygen, silicon and its immediate 
rou, and iron. ‘Those are the only abundant 
Clements. Man, a billion years hence, will be 
satisfying his main needs, as he satisfies them 
how, with those four elements in varying com- 
binations. 

"The energy supplied to man, has all been 
from the sun and a billion years hence he will 
still, I think, be supplying all his needs for 
Tight, warmth, and power entirely from the 
sun,” There are mumerous fective ways of 
utilising solar energy which we have not yet 
‘adopted merely because we have not needed to 
‘use them so far. They wil be available so lo 
‘as the sun continues to supply the earth wit 


"But the sun also is disintegrating, like the 
‘of the stars,” I objected. Milikan smiled. 
‘New sane are being built from electrons 
en off as the old sun disintegrates,” he said. 
When its matter has all been stoked into its 
furnaces, and they re, one out altogether, 
another sun probebly will have been formed, 
‘0 that on this earth or some other —it matters 
‘Bot which—some billion years hence the de- 
velopment of man still may be going on.” 
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“This free book 
saved us $200” 


‘ORE than 130,000 car 
buyers have saved 
money by sending for this 
valuable book, "How to 
Judge a Used Car.” Filled 
with new pictures and’ new 
information, this book tells 
you how to judge a used car’s 
condition, what speedometers 
tell; what code prices mean, 
A better car for fewer 
dollars—a finer car you can 
drive with pride at a price 
lower than you believe pos- 
‘le—how 2,000,000 mo- 
torists saved money for 
themselves last year—this 
free book tells you all these 
money-saving facts, and 
many more. 

Don't let false pride pre- 
vent you from enjoying a 
good six oreight thissummer, 
‘The cost is small when you 
learn how to take advantage 
of big savings on today's 
market. This practical book, 
offered you for the asking, 
may easily, safely, save you 
$200 this Spring! 


ui 


on Used Car Sales 


Every wsed cari conspicuously marked 
swith its lowest price in plain figures, 
i the price of our 

ined. 
All Studebaker automobiles which are 
as CERTIFIED CARS have been 
rerly reconditioned, and carry & 
replacement of 
parts and (ree service on ad+ 
Every purchaser of a wed car may 
© it for five days, and then, if not 


that the ear has not been damaged in 


the meantime.) 


130,000 people have saved 
money by mailing this coupon! 


‘THE STUDEBAKER CORPORATION OF AMERICA 
Dept. 163, South Bend, Indiana 

Please send me my copy of your valuable 

{free booklet, “How to Judge a Used Car.” 


STUDEBAKER 


‘Builder of Champions. 


M2 


| | 
CLARITY 


| ® 
Noted for the 
Bell-Like Clarity 
of their Tone 


ECO's exquisite tone quality it 
otactidental- iia the result of 


deliberate effort in design, ahi 
duality of materialeandspecialand 
exclusive processes which are em- 
ployed in the rugged construction 
EP lheve benutidelly toned, long: 
itsdng eabco Bold 
Have you heard CeCo's delight- 


fully entertaining radio program 
ver the entire Columbia Broad 
auting Chain of 20 cities every 
Monday evening, 8:30 Eastern 
fiime, 7136 Central time? 
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stent ne 
nape pete ae 
snaemerecmeee 
semana ees 
pressure on plane and curved surfaces. 
Great guns, Lilienthal is right after all!” 
eee 
ro or ble ies 
set icieees me Se 
ieee fear iter a 
tpt lend 
Soe 
wae mee meee 
cae 
jaa ene, Ca 
eer aeoceen 
made yet soggier and safer, So was it done. 


“AW, fst lok at 
“Orv, that's great! 
jhe we'te right afer 
stati ew a = 
(or a to be meaty gt 
Bie abe he Ste os a tear omer: 


is dal 


y 
‘redecrsor, but beste they hd 
fond tare a cere met of ms 
‘rewure on plane and curved surace 
Perhaps they dimly. surmised thet they hed 
now converted acroyoamnics frm 8 att 
twearcwisary to thal of legitimate and exact 
‘ence, and that some day their names might 
ie imeribal om history’ oll between those of 
ay and 
Professor Langley Secretary of the Smith- 
soniaa Institution hod Sir Hiram Masimn had 
ted to meanure air pressure by mean of 
pivoted shapes attached tothe end of a revaly- 
Agar. Te was inherently dificolt to restr 


the ungies azumed by the shapes at various 
pi ete il srs dette ad eer 
‘iterence 

ded» 


Langley. 
Wrights also had fumbled the problers, 


HE 
‘Tinvogh bretys with their while pro: 
jecting from a baeycle. ‘Now they were clear 
Sed'and saw—Orvlle Grat—Uhat tested be 
Sct should be subjected to equal premur on 
Zilperts which was mot the tae when they 
free revolved around a center, abd. that 
TReswarement of angles should oe direct nd 
Simple stead of toviag au cbjest though 
it they old me the ign the ject 
‘int theft fee wou be satiny 
evpt forts angleseaction. trou 
Sat inven toerete cheeses 
it. ‘They saw that with such « method ther 
wuld get the oe thing new” eorert angie 
feadioge—end could opense wilh all the 
trmenital cuter of temperature, baeabetr 
Dresure aod lee which had consed thelr 
Prelecoccrs 

Thor wes born 
the world's Gre feted 
strument of serodynamic research now in 
aiecral son Tt cot the brothers Ios then 
Aitcen dollars. Savants  (Conteed on oe 0 
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Thee Wonk 
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on, make ihe model the bask 
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wa fenae'im devorating a ean 


tale ts 
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in Europe and Ameria had vainly spent sev- 
cal hundred thousand dollars on apparatss 
Of the same purpose. There was a home 
made metal fan mounted on an’ emery-wheel 
shaft driven ‘by’ two-cylinder yas engine 
‘which the Wrights had bul Tor shop power 
he win! tbe aa of won ttn aches 
tare. and feet ong. Objects. were 
Iipended. in the air blasts and they” auto- 
Inatically recorded. by a. ige’ pointer their 
fnglen acconing to velocity of the air. Old 
Hack mw blades and stray its of xlvanied 
iron contributed to the measuring fature. The 
in every way, including 

ere knew Hand made 


certain compensations. 
test, had reversed the tunnel, and now they 
improved sensitiveness by’ the simple ex- 

lient of jarring the instrument while it was 
fn action. “Pounding on the table overcame 
sticky bearings and gave freedom to the model 
wings to tell their angular stories, 


MORE than 209 litle wings from three to 
nine inches in length were tested in the wind 


tunnel at this time. "They were of varied type 
sad surface, and were red ot tandem adn 
‘multiple combination, as well as singly. A 
‘quick, economical, nd correct answer was 
Obtained to the question of wing number, 
which alone had exnfounded previous gliding 
experimenters. . ‘The model. wings were cut 
from sheet metal, bent to desired curven some- 
times doubled for thickness and smoothed 
necessary. One of the 


i 

save less resistance than. 

{the important thing was ti 
“The Wrights found the true figures f 


plane ved surface, ha 

{fed disoveral ‘atts presure 

fSnget forward Uhed Wg ister! of 

it angles as" gith ple eedce, bot 
alae 


‘at the various 


ms 
‘A. Bpratt, The medien who was thouxht useful 
to net limbs that might be broken in 


ble to prove 
these would 


"HEY made two principal testing devices, 
the Gat to ovate Center of premure and the 


second te find the ratio hetwenn hft and def 
Tatts the weightareying ability of wing 
in given spect, while drift fit tavel in the 
inc motion. Scientists bad vainly atempted 
to measure ft and drift separately and apart 
from each other. ‘The Wrights recognised lft 
A Jt eS twin, whic, Nature 
ite sated topitier ta a. permanent 
titoo. Tnstend of ful effort to separate the 
tnesry pair the brothers found a way to ealipet 
‘hem together, and at the same time to lara | 
how muth work each twin was doing, 

And here goes Langley’s Law!” we can 
bear the brothers exclaim as thelr apparatus 
leaily tuted the Profewor's unseicat ite pros 
fuuncizemnto thet tho gyeter Ue erial speed 
the lem the power required. At best this ta 
feeble halftrath.. Up to a certain low range 


| the world’s finest tobaccos. These 


both airplanes and (Continued om page 14 
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tobaccosare toasted—acostly extra 
process which develops and im- 
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there's real health in Lucky Strike. 
That's why folks says “Its good 
to smoke Luckies.” 


For years this has been no secret 
tothosemen who keep fitand trim. 


physicalcondition. Theyknow that 
Lucky Strike is the favorite ciga- 
Fette of many prominent athletes, 
swhomust keepin good shape. They 
respect the opinionsof 20,679phy- 
ficians who maintain that Luckies 


are lessirritating tothethroatthan farming: 
other cigarettes. Picture Star 


‘A reasonable proportion of sugar 
in the diet is recommended, but 
the authorities are overwhelming 
that too many fattening sweets are 
harmful. So, formoderation’ssake 
wesayr— 
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sutowabiles take les power to move briskly 

to dave Beyond eo 
feomentuan, ogee meat be gratlyoaatipicd 
ices eee 

The airplane was a mere by-product of 
(he Wright spree Siete 
jek ected apphenton af thet ao 
Principles of the si.""tys' pore scent. 

ey bem Tee splot 


that their great achievement in aerodynamics 
contributed fifty percent to their invention of 
the airplane. Warping, twenty-five 


teas no laboratory find, nor was the Last one 
Giuarter clement of fight of which T wil tll 
February, 1902, o within four months of 
mparative fesure afforded by the seasonal 
Slackness of the bicyele trade, the young 
fmateurs had’ about completed their ion 
tmental research "and tabolated the -cntin 
results. "The young amateurs sent copies af 
| their figures, or air tables, to Octave Chanute 
tnd to Dr Spratt, No other persons were thus 
favored, I believe, nor have these tables ever 
thcen published. 


EANWHILE the bieyele men, hanily 
Tealizing what they bat done’ with thee 

Site lr appara ft a eel of ng 
thant std been urge to tst ther tent 
ATacoverin ithe air. ‘Phey had pase the 
Stage of goesework in devising the sie. and 
ae of ngs Tey wave conden Unt they 
Coal nel iat rr to al a 
error. ‘They had formule to design « glider of 
Sis and dhape suitable to carey’ given load 
Stn certain peed 

‘Wiltur again tackled the fb of covering the 
wings with" Praleolthe West snuslin and 
Thang of the older resents of Dayton 
member ming him at work inthe eummer 
{ot on afoot propelled sewing machine under 
the trees om the Hawthorn Street lawn. The 
Thue ofthe machine mingled with its operator 
chezl whiting of popula ire 

“The brothers intended starting for Kitty 
Hawk in early summer, but were delayed be- 
fame Wilbur volunteered to help his father, 
Tiahop Wright. in some accounting work ink 
dental to a controversy that was brewing in 
the United Brethren Church. They arrived at 
Kitty Hawk on August twenty-eghth. The 
‘andy founlations oftheir old shed st Kill 
‘Devil Hl hd stted and the fist task was to 


Iiad a span of thirty-two feet and a 


th of ve 
feet. Ts wing area was 305 square feet. The 
horizontal front rudder or elevator had fifteen 
scquare fet of surface. ‘There was an innovation 
‘over their previous craft in the feature of 
wertical tail, which was at first twelve square 
{eet in area and was later cut down to ball 
that size. The net weight of the glider was 116 
pounds, while with an operator aboanl—de- 
Penang on ‘which hother ode the total 
eight was 250 or 260 pounds. The t 

‘rar atanchly built. Tt could be upheld by the 
‘ving tips with a man aboard. 


\CTAVE CHANUTE and his medical di 
ciple, Spratt, repeated their last summer's 
vist’ to camp. "The genial and credulous 
Chicago engineer also had on the scene a 
ase, A.M. Herring, to test a couple of 
Herring formerly had. worked for 


sliders to be tested, one a 
biplane and the other a multiplewing affair. 
Sout Tailed to show any merit and their de- 
igner was quite disappointed. He had seen 
the Wrights demonstrate their warpin rs 

tiple and they had sent him copy af 
tables, but he had ignored thea and designed 
Kis pair of gliders according to the principles of 
Wit-and-mise fantacy. {Contined on pope 149) 
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‘The unpublished diary of the Wrights— 
whieh tht ae table shel hve boon 
Even’ to the world long. ago-coatains some 
$00 words om this yeas campaign at 
Hawk The record combines science with 
Iysamusing details. Itisbeforeme. Hereisthe 
stbstance ofsomelighter entries made by Orville: 
Friday, Aug. 29. Kitehen Bue up and six- 
teceactoot well driven, 
“Monlay, September 1. 
amade beds to last half a year 
turday, Sept. 6. 

Wate eagle soaring. 
Monday, Sept. 8. Began work on. glider 
ater shoving away’ native razorback pigs and 
triding enrecrs of two mice, oe with «gu. 
“Tui, Sept Pat in sgh hur piece 
erinewlay, Sept. 10. Sewing and tacking 
wings, not a fll d 

Feliay, Sept. 12. Five ribs and wing cloth; 
(tied top iurface o hl 

Triday, Sept: 20, ‘Devise a deadly trap for 
tunfortiate but very annoying 


ATURDAY, Sept. 27, Orville roused from 

sleep last night by mouse walking across 
his face. Wilbur sugiested covering head, else 
it might be chewed off as befell one Mona who 
seemed toothsomne to a bear. ‘The impudent 
mouse, who has eaten cora bread bait, will 
Day for insalting conduc 

Monday, Oct. 6. Mouse dies a natural 
deat! 


Raised 


beds at eciling. 


Wednesday, Oct. 15, Cold enough for five 
blankets last night and the shivering inventors 
ingahot to defend 


of their new lore, the pru= 
‘Wrights tested the glider for the first 
tine as a kite. They also wish 
whether it would soar ata 
were pleased when it confirmed calculation 
by: Hoating at'an incline of seven degrees 
“The next day they began gliding against the 
wind from the 100foot eminence of Kill 
Devil Hil. Wilbur was the rider when s gust 
Fit the left wing, causing it to rise.” The prone 
pilot needed to net in a hurry. He promptly 
bhitnznied his hips to warp the wings and moved 
the front elevator with his hands. But he 
forgot in his excitement that the control sys 
tem was different from Iast year ancl made the 
wrong move! ‘The glider reared up like an out- 
inw mustang, slowed, and threatened to topple 
backward. Wilbur had a split second or so to 
correct his error. He reversed the rudder a 
tho lunged forward to bear down with 
m the high end. Orville below held 
then sighed with relief as the gl 
vent down and it planed off to. f 


HERE was real peril of death in. these 
pioneer fights even with motocless craft 


Lilienthal, the German, had been killed by a 
drop of iy fet and Phe, the Kalan 


‘The Americans needed 

their athletic ability. ‘They had kept them- 
Selves in physical trim with senses Kren and 
bodies nimble, ‘The Wrights could not have 
invented the aimplane without their persomal 
ascents, which is not the same as saying that 
‘viation came from acrobatics. But we may 
conclude that the Chanutes, Langleys, Max- 
ims, and others had no chance of success ia 
that they were personally unable to take the 


ty fall of forty 
at te 


‘While both the Wrights advanced in aerial 
observation, Orville especially noted signi 
ant details in brief (Continued on page 185) 
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manufacturers of the world’s 

finest receivers realize the im- 
portant relationship between the 
choice of transformers (power sup- 
ply and audio) and the perform- 
ance of their instruments, Almost 
universally they have turned to 
‘Thordarson as the source of their 
transformers, 
scenarios ig Sea 
design, an abundance of power and 
constancy of performance that takes 
their power unit free from service calles 

din Thordarton Auto Transformers 
Siar ecclver esata erervam ad 
the highest caliber. 

“The purchaser and builder of radio e- 
ceivers who seeks the ultimate 
formance will insist on Thordarron 
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but thrilling trips through the atmosphere. 
Orville made a long, carefal record in his diary 
oa September twenty-thind, telling just how be 
crashed backward that day from a height of 
some thirty feet, damaging the glider com 
Siderably but not himself. Despite the acct 
dent, he and his brother were more than cheer- 
fal in view of the machine's good behavior 
{in control and ability to sa Jes 
‘The new feature of vertical tailwhich 
‘was rigid—had been added as an aid to lateral 


‘The wing tips were shifted to curve like those 
of gull, as in the previous glider. That did 
not help'any. ‘They went back to the tail ax 
the ora sterious problem. Orville had 
the luck to be sleepless om the night of Thurs- 
day, October second, ax he layin his canvas 
bed amid the ceiling beams of the shed at 
Kitty Hawk, for he thea had the inspiration 
that the tail should be movable! He recorded 
the fact in his diary the next day, using just 
twelve words to state this major discovery 


[THAD come to him in the night that a mov- 
ble ruiider turned toward the high or fast 
‘wing would check its speed, reduce its undue 

nd thereby restore’ Interal balance, 
Turning the rudder right or left would keep 
both wings even and the craft level in the 
lateral plane. Was U 


revolutionary! Mari 
from the dawn of time but for the purpose of 
steering ‘But the object of the serial 


tain sidewi 
warpable or 


te 


uualized through a twisted pastebourd 
‘the latter instantly accepted the 


movable ‘vertical ‘rudder. And, as ts 
offered an improvement. Since the 
rutkler would have to be turned each time the 
Wings were warped, let rudder and wings be 
Connected with wires 20 ax to operate together. 
‘Thus one lever would control lateral balance. 
he lever woul take cae of freaaft 


y its app 
day afternoon the Wrights were 4 
Grville tells the Intter fact 
‘diary record of Oct. 4, along with the 
statement that foodstuffs were short, which 
‘was important to him as housekeeper, since 
Chanute and Herring arrived the next day 

‘The improved lider during the next” ten 
ddays'or 0 made about 700 Sights with a suc- 
‘cess unprecedented. It sailed against a thirty 

je-mile-an-hour wind and repeatedly covered 
istances over GOO feet. It was balanced with 
fguse, guided high and low, right and left. 
‘There was no serious attempt to circle nor to 
attain “much altitude season's total 
Fecord of flights was 1,100. 

‘The Wrights did not know it, but the air- 
plane was practically completed! The new 
udder bad added the hitherto lacking twenty 
five pervent, which, combined with an equal 
warping value and fifty per cent of acro- 
dynamics, gave mankind everlasting control 
of the a 

Wilbur and Orville did not sce any great 
future for their vehicle and were far from 
dreaming that it would some day crowd the 

ey ‘on it as a scientific feat of 
fair dimensions. A’ motor would make the 
lider io faster and farther.” Before leaving. 
Kitty Hawk this vear they began to design a 
power machine (Continand on pg 157) 
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ta deaw up a patent application. The patent 
tras not in expectation of any money return, 
ino just to eetablish = recont of prety for 
the sake of scientiie credit, 

‘Chanute saw. the Wrights’ performance 
vith tempered enthusiasm. His own pair of 
lnders had failed tery in the hands of bis 

mre, Herring. The Wrights had reason 
Yobe surprisal, therefore, when the latter told 
them he woull rejoin them at Kitty Hawk 
fet year with «power machine of his wa. 

"Conse Til go home to Chicage by way of 
Washingion," coolly sosmmectl Hearing ot 

breakfast on Tuesaday, October 1 
a, Tl go that way tn,” aid Charte. 


(TBE cxsincer and his mechanic left camp 

hat dae route to Washington, Chanute 
met and talked with Langley, while Herring 
tmisced him. Tere is « letter that sheds light 


‘on the situation: 
Smithsonian Inst 
Washington, D.C. Oct. 


Dee ME Salt te . 
ne very much to get some 
dextption of the extraotnary results wich 
ou told me were recently obtained by the 
Wright brothers. Tibave today 1 letter from 
Mr. erring, who was tthe ety, speaking of 
tome thea which he would Uke to. abe 
i, Lae ner hat he might have ben 
with you st 
Tove a mind 
however, felt able to take hin again into the 
Sauthooian service. 


Very truly yours, 
SP. Langley 


sere 
‘Two days Inter Prfeut Langley seat the 

following ie = 
‘Washington, D.C. Oct 1,100 


Mr. Wright, 
Mis Hawk, 

Mr. Chanute has interested me in your ex- 
periments. Is there time to ae thea?” Kinily 
frit me. 


‘The brothers replied they had broken camp 

‘and ended their experiments, 
Profesor Langley. continued eager to par- 
take of the We ledae, as shown by 
the mame year, to Octave 


you 


At my expense, to get 
this subjects if they are wil 
them. T'have been spending a great deal 
Imensure the ft and deft ofthe wind. {Which 
the Wrights had done forall time with their 
415 wind tunnel] Tt nearing completion, 
and [should be glad to have you seit 

"These letters explode an old myth that Lana- 
ley was teacher and the Wrights his pupil. 
Ti fact, the relation was reversble. Langley 
‘ould have been, and wished to be, taught by 
them, but they’ politely declined ‘the oppor 
‘tity. 


Next month— 
fine. At 


matic story—the greatest ever. 


ut 


You may now have any Wulitser 
Ziska iyo oe home Ronen the (ot 
‘Rrument ite the Bog Workasanip the fall 
‘aloe and’ especally how: easy it play 
oMfention to ‘Guy=wo, expense’ tor the 
jake this eral offer becue me want yo 66 
ot Poul «genuine, Warhser Watrattent the 
‘ol Zou year experience in munca inatunes 


Joie ppstaney" to Sy Taoas 
‘Wine ttstrustent in your own homer 


= Se 
Nee. 
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Hunts Earthquakes in 
a Submarine 


cninaukonnias 
floor, tending his pendulums to keep them 
swinging steadily. 

‘When the submarine reached « particularly 
deep hole it dove into it forthe measurements 
“ruch to the uneasiness of the crew, who 
eatly. preferred to dive in shallow water 
there there would bea better chance to escape 


coast of Cuba; and, to the north, Nares Deep, 
en ‘cennic hole of tremendous st 

Dis i cites ec peons eat mete! 
envity in for gravy 5 
{juakes are believed to bave's clon 

‘one spot on the earth's crst is heavier than 
another'as betrayel by its increased gravity 
Dull it is lkely to settle. A light piece of the 
Se ee, Mego the crs eats 

ink, is balanced, having tong ago adjust 
tse! But s few sections haven't and these 
are believed to cause most, if not all, of the 
tarthquskes when they tally yield. 


‘O THE Dutch expert sought inequalities in 
‘the crust's weight at different places under- 
sea. Hitherto, such studies could be made only 
Ppp eaegep hi 
pet amen dt oe oe 
pela Hel RC 
ie men 
Fan iin 
a rm merging eae selena 
eateries 
on ge 


TAL fis the experimenter thought. motor 
trafic om near-by Kighway shook bis machine. 
But at lat he decide That waves breaking on 
the shore upset the balance af the senstive 
fostrument™Yand that their fet permeated 
tha care sll ef western Holland 

“To fet this cstare, Dr. Vesing-Meinese 
tie ile haa patected double ponder 
that avoided the rouble. And be found Ut 
Kevas even better than be hoped good enough, 
Infact to be used at se 


UCH was the inspiration of a series of sub= 
‘marine eruises in many parts of the world, 


MODEL SHIPS 
Would you le to build « real 
Rechts mnodet? 


canting lines. "I in ta emer 
So"Uear well being ae the oll in & 
wenteh, 

Ti inode 10 obiain Nvoit send 


Austere, poner Sere capacity machine that wf 
fect Thea” coast 


Seyhes Bie: 


Tadnivd BERTON sort cutncew, 
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Super-Power for Your Radio 
(Contin tom mae 8 


designed to be operated, the hum is not no- 
ticeale, even when the input signal strength 
ints that the outpat rolune mat 
‘uite moderate volume. 

inthe picture wiring diagram of Fig. 3, note 
that a nutber of wires terminate in altar 
‘Those stars indicate metallic coatact with the 
sheet metal covering the base. ta the theoreti 
Cal diagram of Fig. 2, the sheet metal base is 
represented by the heavy black minus-B nod 


ground line. 

Tt is not necessary to see that the metal 
frames of the transfers and the case of the 
condensers are grounded. Clamping them to 
the metal covered base automatically takes 
care of this. 


LUTION: Be extremely ert! n puting 
in the high-voltage wiring, particularly 
where it passes through a hole in the sheet 
‘metal. All such wires should be covered wi 
tthort piece of spaghetti tubing in 

the regular insulation. ‘This includes the wires 
frou the # terminals of transformer A, all the 
qibtg conneced withthe ests mad for 
{281 rectifier tubes, choke unit B, the 

field binding posts, the terminal of ‘trans 
former 8, and resistance RI. Other wiring 


ce of cardboard under 
I while soldering a connes- 
tion, “Then if the cardboard slips out easily 
safer the job is done, you will know that there 
is no short ci 
WARNING! DO NOT TOUCH ANY 
F THE AMPLIFTER WHILE CUR- 
ON! 


IIE operation of the amplier is simple. 
‘The leads from the field of the dy 
speaker are connected to the end binding posts, 
ibe set to 
int of resistance consistent with keeping 
rectifier tube glowing steadily. 
of this tube in the cireu 


oul he set 0 that the B-voltage om 
the 286 tubes is 135, Use n set analyser or high 
resistance voltmeter for the purpose. If you 
Ihave no way of ascertaining the voltage, set the 
resistance contact at the halfway point. 

“The same method should he used in setting 
Rs, "The 


inety-volt terminal supplies ninety 


volts regardless of the external load herause of 
mn of the voltage regu 


the automatic regulati 
lator tube, 


connected and the voice or moving coil con 
tected directly to the binding posts marked 
In the case of two dynamic speakers, connect 
the voice coils in parallel. 

cone-type speakers are to be 
used, short-circuit the field binding posts and 
‘connect the cone speakers to the P terminals 
of transformer AG by way of two condensers, 
fas shown in dotted line in Fig. 2 the con 
ddensers being marked Nand ¥. ‘Usefour-mfd., 
‘soot condensers 


POPULAR SCIENCE MONTHLY 


Make It 
Yourself/ 


Sees et Wa Selah WACO TOOL 


Crafts Course FREE 
SSI Smor eet rere tee tetera 


Buy On Your Own Terms 


M9 


HEAVY DUTY 


Rheostats and Potentiometers 
by Carter 


Elements wound on Asbestos covered Steel. 
One piece Cadmium plated frame, “Single 
hole mounting.” Hot-tinned terminal lugs. 
‘A sturdy line control for A. C. sets, “A""and 
units, chargers, speed regulators for small 
motors, laboratoryand experimental work,etc. 
Stock units rated at one half ohm to 25,000 
ohms. Watts, 15 to 150. 
Alert jobbers are finding a wide market for 
these Heavy Duty units. 
Manufacturers’ samples and quotations on 
request. 
Carter Radio Com 
Carter Radio Co. 


THE NAME GUARANTEES THE PRODUCT 


» Chicago pw. 
td., Toronto Members 
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Amazingly Easy Way 
to get into 


Don't spend your life waiting for $6 raises in a dull, hopsless job, Now... and 
forever «. say good-bye to-05 and 95 dollars a, week. Let wie show you how to 

ify for Jobs loadlang Yo salaries of $50, $60 and up, a week, in Electricity —NOT 
Gy ourdspondence, but by an amasing way to teach, that makes you an clectrical 
elpert in OO daye! Getting into Eleciricity ts far casler than you can imagine! 


in 9Qpays 


Lack of experience—age, or ai- batteries... winding real arma- you lifetime service. Two Cee 
‘vanced education bars no one. ‘tures, operating real motors, graduation, Clyde F. Hart 

Tdon't eare if you don’t know dypamos and generators wif: 88 an electrician with tha Gre n, 
fan armaturo from an air ing houses,ete.,ete. That's Railroad at over $100 a week. not 
brake—TI don’t expect you ‘a glimpse of how we make unusual. We ean point to Coyne men mak- 
tol_T don’t care if you're ‘oa.a master electrician in ing up to $600 amonth, $60a week is only 
‘Gyears old or 48— it makes days, teaching you far the beginning of your opportunity, You 
nodifference! Don’ tletlacke more than theaverageordi- can go into radio, battery, automotive, oF 
of money stop you. Mostof riclaneverknows general electrical business for yourself 
‘the men at Coyne have no ing you to step into ind make up to $15,000 a year, 

more money than you have, Teasing to big: payim- 6 guy = 


7 E FACTS 
Coyne is your one great chance to get into 


‘That's why I have worked 
out my astonishing offers. 


‘else in the world—ean you 
‘get such training! 


‘Don’t worry aboat a job, 
Coyne training. settles the 
job question for life. De- 

for Coyne men often 
exceeds the supply. Our 
employment bureaa gives 


frained..-on the 
Outlay of electrical app 
Sanever assembled.--cont- cenhalernina 
{ng hundreds of thousands of dollars AVIA Tam ts 
real dynamos engines, power 

a, antes, awitchboards, trans 
Iitting stations. . everything from 
Goorbells to farm power and light 
ing. «full-sized .- in full opera 
ton every dayt 

NoBooks-NoClasses 
‘No books, no baffling charts, no clas~ 
ses—you get individual training . 
allreal, actual work. . . building real 


COYN 


atest 
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Here's the 
Answer 


to every question about the 
principles, methods, or appa- 
ratus of radio tranamitting 
and receiving. 
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Patents for Sale 
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in English 
STAND OUT! 


LU can nor hide your mistakes in English— 
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int.” | But you may make ocher | .hti*S} 
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Writers 


scher, susie Punisher, T81F liroaduas. Sow York 
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No ove will correct your mistakes in English. Stamps and Coins 
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FREE Book on English 
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“tet bok explaining Mr. Coly’siavestion 
is eay" jo rr arn by man 
fn'grenma, spelling, poncoution, froma: 
tion or if your vocabulary is limited thi new 
ical "Bows pes ol We Ane 

ich! will owe eeloro oo 
fhe coupon or a eter of postal card or fe sow es 
Serer Cour dewnoe of Ewoumn, 26 Sore me 


Building, Rochester, N.Y. MN Peso 
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“T Found the Short Cut 
to Success in Radio 


through this amazing home laboratory method!” 


The only radio training spon- 
sored by RCA . , . General 
Electric, Westinghouse... 
FREE 50-page book tells all 
about it. Mail coupon, 


By Frank Halloran 
GOT hungry to get into Radio when 
Tlearned about the big money it was 
bringing my next door neighbor. 


‘He was only twenty-eight years old, but 
his income was over four times as much 
as I was getting. He owned a fine car, 
dressed in expensive clothes, took week- 
ends off to go hunting and fishing, and 
was one of the most popular fellows in 


Charlie," I asked him one 
you become 4 radio expert 


“A cinch," he smiled. “I took it up in my 
spare time at home.” 


“What? I asked in surprise, “you actu- 
ally took a radio course by mail 


“No," he shot back. “Not just a mail or- 
der course, but the only technical home- 
laboratory training conducted under the 
auspices of RCA, Westinghouse and Gen- 
‘eral Electric! Believe me, these big-league’ 
‘organizations not only know what's what, 
in radio, but they know how to teach it!” 


“how did 


A Great Piece of Luck 
‘Taking Charlie's advice was the luckiest 
thing I've ever done. Its bringing me 
more money in a week than I've often 
earned in a month! 

I never dreamed that learning radio at 
home was s0 easy and so fascinating. From 


the very first lesson to the last T was 
thrilled! Each subject was explained in 
imple word and picture form .... and 
written in such an interesting style that 
was carried along like a novel! 


1 didn’t know the first thing abour radio 
when I started, yet before many months 
were over I was able to solve many of the 
problems which now help me command 
big money. The lessons took me step by 
step through troublefinding and repair. 
ing.... through ship and shore and broad- 
casting apparatus operation and construc- 
tion ... . through photoradiograms, tele- 
vision and beam transmission ....through 
radio salesmanship, store operation and 
executive work. 


Success—In Spare Time! 
I didn't have to give up my regular job. 
Learned at home during my spare time. 
‘And T actually learned by doing ! With 
the course, I received an outlay of the 
finest standard. apparatus with which T 
was able to build radio circuts and sets 
of almost every description - ... yet this 
expensive apparatus cost me absolutely 
pothing extra! 


Even before I had completed the course 
Iwas able to earn good money doing odd 
radio jobs. And it wasn’t long after that 
T was able to give up my regular work 
and branch out for myself as a full-fledged 
expert in work that is fun and extremely 
Profitable! 


Today, my income is more than doubled 
and I've only just started! I'm cer 
tainly happy that T found this short cut 


to success!” 


Read This Thrilling 
FREE Book 


Knowledge ef radio develope “cert 
'ishoratoree of RCA, General Elec sd 


Vall show 


Bere 
rendway, New York 


‘Radio Inttute of America 
Dept. PS, 336 Broadway, New York, NY. 


“He saves $100 
a month” 


Sep tat ana the ecard? 
Seay, ese ‘ont be ‘comes fa aod ade 316 


See, that 


Browning's at $25 


Ty" ald, “hily, Tim going to eee Yo seth 
vroch "mete thes a Rat ahne ed ican 
fallow et ee gon bate the hurl tom. 
Hie Byareoune with te’ tatrnatinal Coreoom. 
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sat 
itnage. "Ht Just ows wl 


Tite’ Space tne 


Mail the coupon for Free Booklet 


INTERNATIONAL coNNESroNDENGE BonOOLE 
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anh) 
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Hotel Gcerceponttare Whale Cimon: Limited, Montreal 


TearnMusicsime 


Why a “Cheap” House 
Costs Most 
(Coin rom zat 5 


‘2 815,000 
scem so excessive that we are tempted to 
fe cheaper hardware.” The item repre 
aly about three cents of the whole build 
if dollar. We could substitute braseplated 
steel hardware for brass, but the plated stuff 
‘would wear and rust. So, too, we notice that 
8105, which seemed excessive for rust-proof 
flashing, downspouts and gutters, represents 
‘but one cent of the whole ‘dollar. 
Surly 


the total cost of the home prove 
too much, than by skimping on these. There 
bbe done without sacrificing 


ET us examine the budget, once again. 
Here is. the biggest. single  item—the 


noni the plans hat 
better afford it, as well 
bookrases It 
re can forego oak 
Toaterial hate well: 
tiactory service. 
We ete to ecommize un pombing 
Brass piping is expensive, but, trol 
The eating "sytem, 1s” snlepipe 
apstem, ts shout Uhe rust inexpensive of its 
hod tina sme bowen» omega 
nace might serve the purpose. We cannot 
‘kimp on painting nnd be aure that w good 
‘Waly pat wil be wae Nor can we ecpooe 
thise on the cont of electric wiring, which must 
bre dine under ‘the rule of the: insurance 


item, and we can get along ¢ 
swoon floor and cement walls fort 
‘Tiles can be put in later. ‘\ stn room 

wdation for it 


MORE drasticecoomies ate stil 
se eat alter our plane somewiat 
thee of the rooms ata conslerable sang. 

“The esl? We haves home that, hrwener 
sorbate send thewaphowt Eiffel be 
Soe san are for mang ons to 
Some. hy spemling Joti in 
Kew fo abt ste have made it sturdy, 
ol permanent 


ioted Architect es 
} You Advice 
you planning to build 


ARE 

home of your own? 
‘Then you'll be interested in 
aseries of articles by William 
Dewey Foster, distinguished 
architect, to begin in our 
next issue. 

Each of these articles will 
tell you when, how and 
why, and are based on actual 
experiences of folks who 
have faced just such prob- 
lems as you are facing. 
‘Their solutions may help 
you. 
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AUDEIS ENGINEERS: 
MECHANICS GUIDES 


Practical educators. for par, 
all Engineers, Firemen, iid 
Machinists, Bloctricians 
and engineor students 
Bight ‘valoable, ‘up 
Gate Guin treating cafe 

e theory and practice 

aw 
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A COMPLETE HOME STUDY COURSE 
AND REFERENCE LIBRARY 
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oe 
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Seieon before the otber fellow has read 
ot them, 
Tracy ope ror 9 manahe 


LEARN TO FLY ~ 


faction atthe Lines Airplane Sebo! 
Letter than when Lindbergh learn 


imevge 
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Big Pay 
Jobs 


Sor You in 


You learn hy Seeing it Work 


N22 ean & poet tors ts eyo fn secre by watching sat 
motion pictures in your own hom and fascinating as seeing a show 
at the theater! You see electrical machinery in operation. Moving diagrams 
make all the facts easy to understand. 

This New Way is Easier, Quicker, Surer 
‘At home, in spare time, you can fit yourself to make more money in electricity. This 
EiSSay cca, cling for sede ailjobe Ring trom Biot $200 ad Sore wee 


i 
‘ Son aiding Sora bl 

You Get This DeVry $75 Projector ee ap pepe me 
Every student is given a standard school model DeVry Motion seay to learm hove to do olecrical works 


Pletare projectorto kee : 
motion picture film are supplied for use during the course. You You Get This Pledge in Writing 
to give you the 


show them on the wall or‘oa a screen in your home. arene, 
Anyone Can Operate It training and employment service necessary 


Projector anyone can operate it without experience, 0 get you a better job and more money, 
rte ight socket, frm lighting eifment ote ow need mot pay acon, You ake ma 


sink of it, you own a proj for show rs 

ing all kinds of movies ight in your owa home! a betce Job and tase tn pay. 
Complete Drafting Set Also Given FREE fhe’ y 

Our training includes instruction in drafting, and we supply a am + Pay” ~ 

Our ening jnclades inuacion in deaing, and we pny a Maser Por” 

inotuments abo withoot exiea Govt, eo every adeat: cher meme 


What a Practicing Engineer Say 
Zz am at ‘at how clearly and simply you explain 


TAKE THE FILM WAY TO Bigger Pay 


188 
How They Sank and 
Saved the S-4 
(Continued from poe 21) 

sinking of a zwar beter, b 


fo human beings aboard her this time. “She 
trent under bow frst at an angle of about ten 


SS 


your present future 


with the one that 
Hinton offers you 


mse inte it jt ns she had done in 
fer fatal dive a year before. Macher buoys 
Sh to the surface slang with the descend 
ive ia othe eo ty forthe net 
nmediately shed 


RG Rees 


AVLATION 


their clumsy, 
Before his big brouze helmet was put on, one 
of them shouted: 


TE jLotay down among the bering, break 
Lites ay the i you, 
rato they were eal fa he jb lei 
like grotesjue,part-human creatures equippes 
to inhabit two cements instead of one, Chant 
Torpoloman Ewan! Kalonoski was the fist 
tre the ding cope fl oe 
of hie lege aura rope lke a dart 
to the bottom. TE took him jas hal «nin 
lowed quickly by Torpedo- 
rman Edward Yeadon. In what seemed but 
moment, the words, “Ready, sf.” came from 
the telephone inside Kalomoak's belie. 
imilar report arrived over, Yeadon's wire 
‘Tro seamen standing by lowered stout rope 
to'them. This they: passed throagh the frst 
fpudeyes and the lowe end wa brought back 
{othe sartace. Tt was inl tom steel calle and 
ty means of a winch, the cable 
through the eye To the endo 
tailors attached an anchor chain 
fist Tink reached the paskeye, a third diver 
were to shackle it fat: By that time. 
len, amd operations were 
Moppad for the day 


a 


‘vegan 8 
i 
“in 


on the Ground 
or in the Air 


IE next morning a forty-mile northwest 

igale chopped the watersof thebay into white 
froth. During the ight, the temperature had 
dropped from forty-four to below freesing 
Protected by exten suits ot woolen underwear 
land socks tinder their huge suits, the divers 
‘continued to make descents all through the 
day, and by dusk the three other anchor 
‘his had heen shackled fast. 

"Then the pontoons were sunk. ‘Three of 
them were uel in the experiment. They are 
really huge steel barrels sheathed seth wooden 
Strips. Bach has three compartments, and 
‘one compartinent can be flooded at a time. 
‘The infenof this is to be able to sink them 
fan even keel in a rough sea. 

‘From the Faleon, water was let into both 
end compartments of each of the giant barrels: 
the middle compartments were left empty for 
the sake of balance. After they were flooded, 
the pontoons went straight down over the 
sunken submarine. Divers again went over- 
Side to fasten the barrels to the submersible 


befexct 


Aviation Institute 
of U.S.A. 


1116 Connecticut Ave. 


‘Relat Vato peu ea 
ost" at howe. everything O.K, the 
esis Falcon signaled to the Cherink that’ the 
attempt to raise the S-} would be made at 
7:30 aelock that evening. A group of anxious 
officers in sheepskin fd on page 1 
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Amazing Opportunities in 
ELECTRIC 
REFRIGERATION 
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Da Arthas THumeh fer KRISS-KROSS! The Most Amaing Shaving Inven- 
o>; Ever Patented! Mr. T. Liddle, of Illinois, Wrote Recently: -“I have 
Been Using One of Your ws Since May, 1524. 1 Shave Every Morning 
ae ‘am STILL ON MY FIRST BLADE!” Read Astonishing Details. Then, 
Act at Once for Real Shaving Joy. 


"O wonder KRISS- KROSS marks such a radical advance in shaving comfort 

‘and economy! Fer now at last it has captured a secret that has baffled 

scientists for years!” Te actually reproduces mechanically the diagonal 

Aip-flop master-barber's stroke that gives razor blades the keenest cutting edge 

that steel can takel Pressure decreases automatically. And in just 11 seconds 
‘you are ready for the coolest, slickest ahiave you ever had! 


An Economy—And a Luxury, Too 


KRISS-KROSS not only introduces you to undreamed-of shaving I 
but cuts shaving costa 89%. Itmakes your Madea last almost indefinitely. Any 
umber of cases are on record where # KRISS KROSS ec reports over 368 
Keen thaves a year from the same blade!” For example, C-8. Stephenson (Oller 
ous) writes!” "1 have been using one Blade continously for one year and log 
Tnontha and have no idea how much longer ¥ will ast"-No wonder there 
are over atllion satiied uners of KRISS KROSS in America today! 


Sharpens Any Make 
of Razor Blade Get Free Offer 


KRISS-KROSS "works 0 and now—to introduce this sensational device that makes old blades keener 
practically any known make of than new—we are giving with it free an amazing new kind of razor. Instantly. 
fizor blade, ingle or double tA a a a ort 
edge (except Durham). Gives shout this astonishing int + No cbigation, Jost Bll out 
excellent results with Gillette, _ ™#it tbe couvon above today! 

Gem, Valet Auto-Strap, Keen- RHODES MFG. CO., Dept. C-243 
Kutter, Enders, Ever-Ready, 1418 Pendleton Aven' iS 
Darwin,Schick, Christy and over ete bs 

2 dozen others. 


AGENTS, 35-$15 AN HOUR! 


first dar. Spare tine workers factor men, mechanics, 
ellen mabe 8S extra day fort showing KRISS 
ee ee ESSE STi aed len orem 
‘ShEt'ls‘heaiy cdveried ‘Ut ever sod in wowes, isos and bonus | No cblntion. Cet deal 
Nine out of tates want to om be ston en Gey o> Hiberal proposition today. Check bottom live of coupon 
wif worke"s0°S Hopkins Wthieas) sande 56 Ms | above dad mail nowt 
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Ais st. sno can rad and wit aod 
ase pair of plies can become an electrical 
gaint fethimel freer from the 

i hours and drudgery of a wma pay job. 

"Knd'you ean learn the BIG PAY protes- 
sion of dectriety right in New York City— 
thereat of the electrical world-—te city 
91 100,000 job” At the same time you are 
farniae the BiG PAY’ profession Jou can 
Beng th night at wonders of New 
Yorks the modern Bagdad. 


Be an Electrical Expert 

Graduates of the NEW YORK ELEC. 
TRICAL SCHOOL are in demand by all 
the big electrical companies. Or, if you 
prefer the independence of a business of 
Jour own, there are thousands of oppor- 
Tinities for efficient, dependable men to 
become electrical contractors. When you 
are your own boss the motey you cat 
make is limited oaly by your own energy 
and ability. 


Personal Instruction 


Xi 3 
tion on full size 
ment under the personal 


rota yaar bande amt, mind at 


"Poesia ho, he, arose 


eattet tet 
oye te, 
CAS ee 


‘The NEW YORK ELECTRICAL SCHOOL. 
40 W. 17th Street, New York 
MAIL TODAY ~ 
THE. RY ORK ELREMICAL semooL 


the FREE your S-oage bookies, 
TACT Paros ute ew ede 


How They Sank and 
Saved the S-4 
(Contin rom ae 188) 


| coats and wool mittens stood on the bridge 
‘while hue electric flood-tights played on the 
tossing red buoys that marked the spot where 
the submarine lay on the bottom. 
Ta addition to her ballast tanks, the engine 
| room of the The 
‘officers took turns at givi 
at the valves on the bridge. 
them, 
| leading from the Feleon's compressors to the 
| Soh. "here were showers of Bubbles on the 
| water's surface as the air sought to escape fro 


| the bottom of the sea 
BBUF nothing happened the od Sti 
‘onremaininga submarine. Originals, it had 
| been planted to blow just enough water from 
the pontoons to give them a lifting power of 
nine tons each. “Faced with the inexplicable 
tantrums of am undersea boat, the officers in 
tion now ordered the biz steel barrels 
blown dry to the last ounce. As the air hissed 
through the twisting hose like escaping steam, 
the submarine did the entirely unexpect 
‘She exe up ow first and then stuck! 
1 vas just lighting a cigarette behind the 


= Poles 
hoc ital a chorus af exe shout. Lak: 
tab Into 


 Laaw the gray nose of the S 
laze of the floodlights. “Higher 

it mounted and higher, as the air compressors 
throbbed, until her stem was on a level with 
the bridge of the Fualeon—at least thirty feet 
ot of the water! “And then sothing could 
"An afficer’s conference followed. It lasted 
‘after midnight, when Commander Dun 
nounced, “Well, this is all we can do 


As he turned 


Xt daybreak the next morning, it was 
decided “that Lieutenant Ives, Lieutenant 
Momeen, and Chief Gunner C. L. Tibbal 
diving expert from the Washington Navy Yard. 
tronl jo.on board the Sj to orate the trouble. 
‘They did Commander Dunbar, a small, dark- 
haired, energetic chap, accompanied ‘them, 

is remained! on the deck of the sub, while 
the others. protected by. as masks cael 
down into the submarine through the torpedo 
Aoauding ate 

shale yelied to the bridge of the Falcon a 


series of slenals he had arranged in case of 


ashes to be sounded on the Flettner osil- 
| lator, the underwater telegraph, which Books 
Tike ‘the horne of thousand” automobiles, 


DON after the three officers had disappeared 
into the submarine, the oscillator barked its 

‘wolfish ery from under the sea. There 
Tush to the fail of the Falcon and a 
horus of shouts to Tibbals 

‘Tust. testing, 1 think.” he called back 
calmly. A few minutes later the head uf 
Commander Dunbar appeared. The trouble 
was that there ‘ens a leak somewhere in the 
Tull of the S-) and more than forty hours 
tinder water had filled the motor room, just 


s 


back of the Sooded engine room. There was 
‘ho way to blow the motor roam dry from the 
futiide, 40 Lieutenant Ives used the -sub- 
fmatine’s own “air banks” to drive the unwel- 
‘come water back into the ocean 
Back of the pontoons, which were just visi- 
Ile, there was 9 spontaneous cataract of 
bubbles. Then, in the cold light of a winter 
‘morning's sun, the conning tower crashed 
through the whitecaps, and the glistening wet 
Ibull of the S-j rode the surface of the sea! 
Lifting rings on submarines had been vindi- 
cated for salvage work. Commander Dunbar 
led the frst of the tests 
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When the Radio Lion Roars 


(Continued from page i 


seis Tall to wore weting shes or 
St fn eck infra. "Wets in ite 
very precaution, the unexpected ommetimes 
inppem. For empl, drag the Presidential 
tional gure wat scheduled to 


Scheduled programs for the nest thirty min- 


Stes What pened 
Tm _every lange, brondcasting, stuio are 
MT soln ready to go om the 


accompanists an 


five 
rey any ho i 

ractically every announcer isa singer and ine 
rumental marician and nati have other spe- 
Gialties for an emergency. In the case men- 
tioned above, one of the announcers went on 
the air in-an iprompt song recital 


the men who make up the 
‘go about their re 
anes Whine 
thany’of the features you 

Reed andthe Bive networks. 
Brogan thr are tive sep be eps 


logue, writing out 


is noted 40 the player will sit in 
the same place during the broadcasting. 

Tr the search for new talent for radio pro- 
rams, between 100 and 125 auditions, or ty 
‘outs Before the microphone, are given 


ae 
radio, he. wn awakened early 
phos 


‘A few days afte 


“Oly nobody you know. I just wanted to 
‘ou if your voice sounds the same over the 
telephone tit does over the radia.” 
font voices, [learned can be tested forthe 
radio i this way. If your voice has broadeast- 
ing poasbilities, i will cary well over a tele 
Tn fact, one casting official makes 
hubit io tale to all applicants over the phooe 
i i. Tn this way he 
it wasting time. Tt 
Yas over the telephone that Viginin Rae, now 
Well known, i said to have entered radio work 
From her home ia Louisville, Ky. she called 
casting ofcial in Chicago asking for-an a 
peinkent to yout for a acc Be to 
the place hal tobe filled ima 
there was no tine for her to make the trip to 
Chicago.” She suggested that he listen to her 
ing over the long-distance telephone. He did, 
Fecoynized the ability of her voice for radio 
‘work, and hired her. For bass singers and di 
‘oices however the telephone isnot a reliable 
test ie often fis to reister low tones which 
the’ more sensitive microphone catcher per- 
Tectiy. Every mene ae 


liately, and 
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BE AN ‘ARTIST 
Earn a Big Name and a 
Fat Income 


‘OU are interested in art or you wouldn't be reading this 

right now. A liking for drawing is often an indication of 
hidden ability, Studio life-a fine income—fascinating work— 
all these may be yours if you will train your talent, 

Opportunities for artists have never been better. Con- 
sider the many drawings and paintings required to make this 
one magazine. Advertisers and publishers are annually payin 
millions of dollars for such art work in the more than £0,000 
publications in the United States alone. 

The Federal Schools have taught hundreds of successful 
students. More than fifty famous artists contribute exclusive 
lessons and drawings to the Federal Course—show you their 
“tricks of the trade.” It’s easy to learn at home the Federal 
way. This spare time.training in art has helped many students 
to market their work after a comparatively short time of study. 


Send For The Book You Want 
“A Road to Bigger Things” — describes the Federal Course it 
Illustrating, Cartooning, Lettering, Poster Designing, Window Card 
Mlustrating, ete, Clare Briggs, Neysa 
MeMein, MeCutcheon, Fontaine Fox, Sid 
Smith, "Norman Rockwell 
others contri 
“Your Future — describes the Federal 
Course in Commercial Designing, Adver- 
tising Mlustration, Lettering, ete. Many 
nationally Known authors have contrib- 
tuted to this course also. 
Just mark on the coupon which book 
you want and MAIL IT NOW. 
FEDERAL 


FEDERAL ge SCHOOLS, inc. 
SCHOCISING, 27 ee 


‘MINNEAPOLIS, MINN. 
7 Phease yond me fee Art Test and book thave 

3149 FEDERAL SCHOOLS BLDG. checked below: 

87 0 A ROAD TO BIGGER THINGS 
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o make his 
‘i ny have developed 
riginal Weas for aiding their performances, 


Teed propeosy baba us baad eves one or Learn in Los Angeles/ 


while singing. He say it helps him judge the wal so soc i a 
resonance of his voice. Jessen Dragomette, a 
Poms soprano developed” what cane | 
own ac "the Dragonette weave.” She 
swayed back and forth befare the microphone, 
| weaving away on the lond tones and leaning 
forward to whisper the salt ones. The Scotch 
Harry Lauder, ted a wet towel 
ging 
2h roadeasting 
Station ‘discovered that the canny Scot knew 
yeh she sal, | what he was doing. The towel had the effect 
We beat reason inthe word, You deere ag | of eumphasizing the singer’r Voice and subduing 
iy °° Toternational “Correspondence | the sound of the orchestra. 
a bal ene Tar'n ane | Speakers who change Key suddenly, al- 
hop, young Man. aad 300" | ternately bellowing and whispering, are dif- 
vanes one ficult to broadcast. Because of the evenness 


ot hme aR 


‘6 his delivery, President Coolidge is described 
bby radio men’ as “good materia.” Jahn D. 
Hoockefeller, Jr. is another whose voice broad- 


his open hand, and James 
Kirkwood, veteran ator, actully trembled 
ar Chaliapin, the Russian opera singer, a 
Eercsete | bee te mirepbees ie ole othe, 


jn 
eae brat. 


fate tes be Whneand fmt | He says he likes to be comfortable. During a 
re marked an So 


rehearal he removes his collar and tie. 
first time Madame Jeritea, famous pri 
donna, appeared aver the radio, she banished 
‘everyone from the studio except the announcer 
fand had the cartains drawn on all windows 
Trefore she sang. “Talley, the young 
American opera star, takes her radio appear 
lances evolly, undisturbed by the micro 


SORE ess Bas tale hws. oe ts 


7 ane ASKED Phillips Carlin, the announcer who 
TCEnMCAL ANDi I : 

B ie yrbebly best knows for hs reporting ef 

important athletic contests, what mbtakes an 

Fampateeced pecen eel be mest tet to 


imake in his first attempt at broadeasting. 
“That's easy,” be ‘Number one is 
the mike.” Invariably the beginner 
sets too close to the microphone. He tries to EARN MONEY /MMEDIATELY = 
{alk into it as he would into a telephone. As a WE FURNISH EQUIPMENT TO START 


result his voice “gets in the mud.” Tt growls 
instead of registering perfectly. Another com- 
‘mom mistake i talking too fast 
Tina studio, seasoned performers always hold 
theit music and manuscripts behind the micro 
phone when they: sing or speak before it. Even 
Such a small sound as the rustling of a paper is 
‘magnified to the erash of thunder if it occurs 
‘lowe in front of the “mike.” For this reason, 
heads and bracelets which may clink together 
barred from the costumes of all the 
performers 
‘Talking, of course, is taboo during the 


oom beyond a soundprot! double window. It 
Jou see the announcer shake his Bst« belliger- 
ently at the man on the other side of the | Fomor 
‘window, it merely means that he i= inquiring aiabed 
Thether the twin disks of the microphones are 


placed correctly.» If be suddenly begit 
tions like saving off his own leg, it means that 
hhe wants ta know whether the eclist is getting 


across all right. If he twiddles his fingers be- 
fore his lips, he is merely asking about the 
clarinets. 

fore than 10,000,000 American families 
tum un the radio each evening. Behind the 
scenes the dramatic and amusing are part of 
the daily Hfe in this new industry 
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A Week in the Air 
Cantined f 
de wan et alt to replace «oko one 
ieeep"“ont frigid drafts in the eabin. And, 
hws, up came a plane from the 
trea cargo of gasoline to replenish | 
“dvindling supply | 


Te was pris o test this navel method 
of refueling in the air that the Question Mark 
F it. No. 
how long plane could stay 


Sa Ck 
Hoh atte creo nae 
fe inde «Be, mene Ut ed 

eight min- 


stopping. 


THAT actually happene the Ayers re- 
‘Wrist cling one ot iors 

ithn twenty feet of the 
the fuel plane Hew a perfect 


tty len 
ajo Cart Spats, vo tecive the 
olin, soon a Bench—his head prow 
{eg above the fuselage wo that be could watch 
the fu plane and Sgt for the 

‘Down fveame—n twortt-trhallnch hos, 
thir Tet long weigher wth twenty pruned 
weight to hold Ke tendyin the air’ fe the 
ron Afni Sth Matin rier at 
rit hi fel efew hell the nal fw funnel 


al sty 
ruced. through the 

Mark's tanks. Refueling completed, the tube 
twas hauled aloft 1 viescenvd. 


oui 
fn fuel while the two planes were bouncing 
fand down as auch ns forty feet at a time 


UL this time Capt. Baker sat at the pilot's 
controls of the Quedion Marl, one hatad 
aa the tering wield the other om the 
throes, yasing intently atthe upper plane 
ee was teal as 4 perio in a rocking cha 
watching a spot on the celling, Never relaxing 
it he would speed and retard the 
motors, ready to drop the plane away instantly 
hanger arent. Night refueling oc: 
curred in the rays ula sentehlight unr the 
Question Mark's hatch, after the plane had 
Penal fous ying thre yen 


Ol for the plane's motors was delivered in. 
five-gallon cans swung down from aloft at the 
fend of a rope. ‘The same plan served to trans 
fer hot food and messages to the Question 
Mark. Twall, the astonishing total of twenty~ 
‘one tons of Supplies including fuel and also 
‘auch oddities as furlined boots and a storage 
battery were taken aboard in full Right. 
Between shifts at the wheel and aiding in 
refueling, members of the erew found time to 
write home—sending, via a dropped parachute, 
thefirstletterseverwritten (Continuedon pet) 


‘ayuyyussyuuuuuuyyTuUZeuUUy Su 
spuuyyueguBuULUE! 


an's_ Pocket 


Money-Making 
Tools Below 


A definite program for getting ahead financially will be found on 
‘age four of this issue. 


Travel for “Uncle Sam” 


RAILWAY POSTAL CLERKS .- FRANKLIN INSTITUTE 
$1700 to $3400 a Year 


MEN BOYS 10 up 
‘Steady Work Rapid Advancement 
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Will You Make 
This FreeTest? 


See for Yourself Why 
$75 to $150 a Week 
Is Easy Anywhere 


ei intlecme hb 
fiw they i hie 
feb in automate war 
Titra deat 


_SELLS ON SIGHT 


stalin yo ear out ove Brea” 


NO COST OR OBLIGATION 
rigiheacay nen seems te peate 

ee Sa ee 
ig ctea as 

tly Sh os a 

ee ie Seon Bi a eek Nal gape a 


CENTRAL STATES MFG. CO. 
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A Week in the Air 
(Continued fom mace 168 


this be 


sy af Van sing, “Hops Jo 
ten Hed 
dep wat oapeerel Bt 
el by teeing Flas The fers ha 
ISS cetgen erpments af slag sane abet 
| thei ia prt ie they eves i the 
ser onl they devoured ray ew ballin 


Frotshigh letters on its 
‘The first amark surpassed was the American 
refueling record of thirty-seven hours in the 
set Give years ago by Army’ pilots over 
ego; then the Belgian’s sisty-hour mark 
fell, Soon after, the flyers passed the German 
five hours, which, 


tefucl, ‘The Question Mark was pioneering 
ia new class that will be enterel asa separate | 
record. | 


NLY diigible records remained to shoot 

at At the 1 
Mark bail been in. the 
irigible Ciraf Zeppelin oo 
many to Lakehurst, N. 3: 
tthe air the last record had fallen, that of the 
ted. French dirigible Dirmude, ‘Then 
Adamson, the War Department's repre- 
sent Secretary Davison 


Good: let's trim Elijah.” 
trouble, once bested, finally force 
ion Mark 


‘longer voyage in the 
inad thought posible. ‘Cruising Ins 
covered & datance estimated to. be 

ud the earth 
ight forthe fst 
Thad proved their wilt. One was a sort 
Tightning red—s copper wire droppet from 
the foel plane to the Question Marks and cone 
tected to the metal work, before each Tost of 
Kel we dened, Tis eat hia 
charges on the two, planes and avoided 
oulblity of s spark'of static electricity that 
| Mich ignite the prsline 


| ABRAKE for the propellers was another | 

new invention. When one of the engines 

developed trouble it was stopped and. the 
bbeake applied to keep the propeller f 
ike a» vindmill in the air, w 


bby a force pump and special pipe Tine, tried 


out for the that made it unnecessary 


success, the endurance 
teat il have a farseaching elect upon vine 
tion.” Army fice se fa it the pouty 
Unt airplanes may soon be able to By aroun 
the workd without stopping, taking’ on fuel 
| from other planes as they pass airports: of, im 

tuibocean, from planes ring from steamer 
decks om ocean stations. ‘Moreover, military 

lanes cam take uf with a heavy lead uf bombs, 
Fitherte imposible because of large ensiline 
supplies that had to be carried. Commer 
planes may carry diamomis and gold Jong dis 
Tinces without fear of robbery, for no anter- 
tnedite landing will be neoessry. ‘These are 
bata few of the practical comeequences of the 
| fights. What other varied uses await refueled 


planes, the future will tell, 
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CARBURETORS 
By A. 

Contatne ful Utaledastretions for 
adjusting, cleaning, repairing and re 
placements on all’ well-known makes 
of carburetors for all automobiles, The 
249 illustrations include several dia. 
grams of each make and each type 
Also has. section on Gasoline Fuel-Foed 
Systems, on Air Cleaners, on Super- 
chargers, on Ricardo Cy 
‘on Engine Bearings—each fully illus 
trated. 


Price postpaid. $2.00 


ele Ey one De. 
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Learn Cartooning 
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river itself about ten degrees, all the way from 
Hell Gate to Governor's Island. 

Back of that casual news item lies the 
interesting possibility that the climate of every 
large eity’on the seaboard or the shores of the 
Great Lakes may be altered materially by the 
extension of electric power development. Tt is 
not impossible that longer growing seasons for 
{ood etops iu the regions so affected may result, 
‘and that erops now confined to the South may. 
be grown in the North, when the production 
af electricity fom coal nts doubled or treed 
its present volume! 

he steam plants generating electric power 
along the East River burn about 1,000 tons of 
‘coal an hour. For every ton of coal burned 


a is compete, 
ise the temperature of earl 
ns of the lak 

Tt will take 
that to have an important general effect 
all of Lake Michigan, but itis with 
fuosbiites that Chirago and 


will 
val 
every minute, 


north a we and ra 
tay’ some slay enjoy a imuch Tiler winter 
climate than at present. ‘Their summers 


the annual ra 
I at 


greater. 
directly influenced 
y the temperature of large borlies of water, 


ficient water for steam 
Purposes are the ocean, the great 
nd the largest rivers, and the ‘only 
‘conwmnical places to ereate power are close to 
‘or in large ‘ities on, these waters. ‘The net 
result is that our cities eventually may ‘be 
stenm-heated nas well ax indoors 


Longer Range for Planes 


TT WO. tle news items whose importance 
recent 


Sexo the elie writer ah 

great step in the evolution of 

flying. That step will be the reduction of the 
it of fuel novesar 


fine weighing only three p 
horsepower. A few days later fl 
Con 


‘qn an engine of ‘the sume. type. 
Elmer A. Sperry, recently elected president of 
the "America y of Mechanical Ei 
ers, has just overcome the last obstacle 

1¢ way of perfecting a Diesel aviation 
ing for 


fengine on which he has been 


several years. Nothing, apparently, stands 
in the way of the adoption of this’ type. of 
engine for flying except the usual engineering 


inements necessary to commercialiation, 
Diesel engines use low-grade fuels, heavy 
oil, oF distillate. “That "means. cheaper fuel, 
fat half or a third the cost of the high-test 
frvoling “use in mnie aviation engines. 
These heavy oils do not burst into flame as 
gasoline ‘That means that one 
freatest dangers of aviation, fir, is eli 
by their use. Of greater importan 
fact that the heavy oil. gives almost three 
times as much, power per pound of fuel as 
tmsoline does. That means a plane can carry 
more passengers and freight, Because leas fuel 
hhas to be carried in the plane, or a longer 


flight without refueling 

‘ne"of the greatest handicaps the trans- 
Atlantic fypra fave Taced is the iiealty of 
setting of the re iP 
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ul with the gas tanks full. ‘The machinery 
ht is simplified by the Diesel engine, for | 
the charge is fired not electrically, 


enersted by the 
thixture in the combustion chamber. "This does 


away with magnetos, batteries, spark plugs, 
and their accompanying wire system, making 
flight 
sntages of the 
Diesel engine, once an efficient type Hight 
enough in weight is developed. The best a 


‘cooled engines today weigh about 1.8 pounds 
ssepower. With the saving in weight uf 


might pruve ew 
flown a plane with a Diesel engine, bi 
from now will doubtless sce many 
mental use 


Mining Wealth in the Air | 


‘ON, a rare gas valued at nearly $13,000 
{been extracted from the 
ist, Georges Claude. 
in ten mill 
be found only 


echnical laboratories. 

As the treasures of our planets, such as ore 
and gems, become exhausted, men give more 
‘attention to taining the air. More than 
110,000,000 worth of treasure swirls unseen 
above every acre on this earth. One by one 
the problems of extracting them are beginning 
torbe solved. 

‘Other than oxygen, without which all life 
would perish, the most ‘eas in the 
air is nitrogen, a necessity in the fertilizat 
‘of plants. The use of the practically inex- 
Hhaustible stores of this gas in the atmosphere 
to supplement the inadequate amount i the 
‘earthy will mean much to agriculture. With 

itrogen fertilizer, fifteen bales of 

fon and 1,100 bushels of com could be 
Frised. to. the’ acre 

Methods now used to obtain nitrogen di 

‘are costly. Nevertheless, 


‘one American co ported extracting 
810,000,000 worth w hemials from the 
tnowphere in twelve months. But a cheaper 
foivqucker method ‘of mining the irl | 
bring ts discoverer vast riches, 


Hair-Splitting the Inch 


DIVIDES the toch into Million 
headline over a news item from Wash- 


1» describing © device invented at the 

Breas ‘of Standards for making minute | 
urements hy means of ight ray. 

. when Pierre Vernier invented a | 


indths, the effort to reduce measire- 
tents to still smaller fractions has been con- 
tinuous. Up to Vernier's time a sixty-fourth 
of an inch, ‘measured ‘carpenters steel 
Tule, was ihe smallest dimension used. The | 
Vernier method is sill used in every machine | 
A'Tew years late: William Gascoigne 
ied. the micrometer for we with the 


telescope. which gave still finer divisions of 
yw. however, even the exact thick- 
mm so incemceivably 


ined by a measuring device used in the Bell 
Telephone Laboratories. 
‘Measurements sich as these are not merely 
ents. Astrommiuers, for 
example, use units of a quarter of «billionth of 
Tnch in determining the distance from the 
" ly bese. 
ticlicate are some of these devices that it is 
possible for an astronomer to measure the 
diameter uf a pinbead sixteen tiles awa? 
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Once Edison Was 
an Editor 
(Coninsed from miae 82) 


“sixing” seriously interfered with young Eali- 
tops Maso ie How vase opt any dep 
ihe Maye ake at is ky afl 
plugged away’at his experiments all day? Sohe 
devised a =A ill wheel which he attached to the 
office cloeeand the ine” "The wheel bad notches 
{and at night when he hooked the line up 
‘with the cieuit, the elock automaticaly coat 
Dletedthe circuit every hour, the wheel re- 
i ipso ts ad dass 
sin" while Edison oppor 
“The invention was's auccem But the dae 
patcher notice that often when he tried to et 
Edison om the wie, siately after 
the simal hal been received, he coulnt aise 
him. "Tavestigation reveaied.Eaiwa's ingen 
fous device reprimand followed, bot Eat 


som did't Tose his Jo, 
EYES in hore days anon refund to be 
stumped’ by any. problm confronting 

him, It was his power of overcoming obstacles 
that put him among the pioneers of “wireless 
telegraphy.”” One day in the winter of 1363-08 
‘an ice Jam broke the telegraph eable in the bed 
of the river between Port Huron and Sarnia, 
paralyzing communication between the two 
towns. It was impossible to cross the three- 
‘quarter-mile stretch of ice and weter by boat oF 
oot, und there were no telephones, ~The 
seemed "hopeless, until” Edison 

Lt they se locoinative whistle to 


proposed 


fend messages in the Morse code, "The si 
worked and thus was the first “wie 
cstablished, 


Tpke 
ee i 


"This nimple contrivance cone 
plates insulated from exch other 
with a main battery. They 


risted of two 
‘and connecter 
were so placed that the iret was completed 


the insane w rat placed his forefet om one 
plate and his hind feet-on the other. "When 
Sie Rodent got in that position the factional 
seconds of his ite were numbered 


[S,INDIANAPOLIS, Cincinna 
Boston, Edison worked as a telegrapher 
‘Boston he worked 

teen to. twenty. 


Willians who after: 
“at vacate of Alesamer 
jell, inventor of the telephone. Edison 
conducted. most of his experiments in W 
Tims’ electrical workshop. There he mad 
working model of his fist patented invention, 
vote recorder, the patent itself being takes 
‘out June 1, 1860, ‘This invention, intended to 
permit a vote in the House uf Representatives 
In Washington’ in about one minute, thus 
climinating the vast waste of time that wasthery, 
me, the custom. When he exhibited 
before n committee the chair- 
if there is any inven 


doe conto, 
Never since that day, 


Before leaving Bost 
stock Mera tablished ike sevice wi 
ut forty subseribers. He also put up private 
s, using an alphabetical dial instrument for 
{clegraphing hetween business establishments 
is was a fore: (Continued on page 1) 
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Once Edison Was 
An Editor 


runner of the modern dial telephone. Tn fact, 
Extion's activitis became so diversied that 
he determined to invade New York. At that 
time he was deeply in debt for his new inven- 
tions, but his urage ad hopes were high. He 


tempt to market his early stock 
printer and, being in financial 
fumed to Boston. 
| “Undismayed he went to work on a duplex 
telegraph for sending two messages over a 
Single ‘wire simultaneously. "When this was 
finished he had a little money left from #800 
he had borrowed to. build. the instrument 
With this he went to Rochester, N. ¥., to test 
the apparatus on the telegraph lines between 
that city and New York. But because an 
fin New York failed to. understand 
‘minute instructions Edison had written 
the experiment was unsuccessful. 


WITH bis pure so baly depleted be cou 
not pay his debts he was forced to leave 
his books and instruments behind while he 


Shih ree cpeted rem ‘he faut af the Gold 
One day—the third after his arrival in 
New York—he war watching the instrument 
sce, tet in the busiest moment of trading, 
tes t 


‘munication with the “board.” In a few min- 
‘utes hundreds of boys oume running into the 
‘exchange all yelling for « man to the 
tachine in hei emploers" aces. Tbe man 
in charge of the machine got so excited he 
forgot all he knew about the instrument. 


ISON wea he mahi ao, is 
ready" studied. i, tho ly 
diecorred what wee aman Ons ofthe 
contact springs bad broken off and ad fallen 
down. between two fear wheels" Edison 
Start to tel the mas charge of the inion: 
{ors what was wrong wen ia came Dr. Laws 
The doctor excitedly: ont ‘of the opera- 
tor what was wrong The latter was mpeech- 
| lew. Edison walked up to Laws, saying, “I 

Know what's wrong 
"Then fx it! Fae itt crid Dr. Laws. 
“Thin Enon di in couple of hours Lawes 
then asked him to come to his private office 
‘Share tie whole pont Sts lary of thee 

ange of the whole plant st a ‘three 
hundred dollars month Eaton could hardly 
believe his ears. Never before had he received 
tore than ba such x salary 

‘While with the Gold. Indicator Company 
Edison and Franklin 1. Pope became frends 
and finally business partners. Soon Edison 
Aevised a stock printer ta print gold quotations 
instead of indicating them, which was bought 


itn sane 


After this sale General : 
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A simple and concise method of 
practical bookkeeping, with short cuts 
in figures and complete instructions for 
the correct keeping of books of accounts, 
A working model adapted to the novice 
and business man is included 
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Once Edison Was 
An Editor 
Contin 168) 


used in its day, and many related inventions. 

Up to this period Edison had been in finan- 
cial iiculies more often than ‘with money. 
Often he had scarcely enough to br 
necesito ies and an extra suit of clothes 
‘ass heruy. Always 5 poor business man, 
ras un when General Lef- 
Feats ‘cllel Nim into hit alice" and md, 
“Young man, I want to close up the matter 
of your inventions. How much do you think 
‘yout should receive?” 

Ealison did some quick mental arithmetic. 
He thought of the time be had spent working 
for Lefferts and figured everything was worth 

9. He guessed, to himself, how- 
ever, that he could get along with 83,000, But, 
fot ‘having the courage to ask this “huge 

“Well, General, suppose you 
‘make me an offer.” 


mou forty thousand dllars strike 
you?” asked Leffert 
Tt struck the young inventor so hard, he 
afterwards confessed, that he almost fainted. 
tomy 


| twenty-two. 


later Eafison received 
ount. For the frst time ia 
his life he had a bank account! And he was 


ED of Goancal worry Edison went 
tuisem for hinsel” Tle bought 
tmechinery, opened a tovall chop, and ated 
Uioing ott sack tickers and other electrical 
instratents. Busoce incrensed rapidly. He 
foovel to Inger quarters end soon wa worl 
ing eahteen to twenty hours a day, investing, 
imag chemical experince drcting 
the fore of 150 men he explo 
eset long wot Ei =p several shop 
in operation and. was working ow forty-five 
titra aration eae i 
om tena eee 
Hea re clad is Raw be no: 
of tanamiaion, which has'saved more thas 
Sets inthe cost of in constructions 
text claimed hisattenioa It required tener: 
tious concentration. One day as his mind was 
teams nthe pon: En tot foc Ue 
tar meeiver ‘Newark, 8. to pay 
Me reiing at the Cty ial he sa 
{al inline before the collectors 
‘odor, Wise hs tare ssn the ang bead 
The wicket asked," What's your name?” 


the foot, and. worked up again, ‘every few 
Second telling hinelf he wae Thoma Alva 
Eilon, Eason knew how to concentra 


telephone. 
vented the first telephone. 
present receiver but was used both as trans- 
mmitter and receiver. Because of the faintness 
tthe oie apd the estrameons sounds which 
came in on the wire, j attempts to, 
‘commercialize it had failed. The Western Union 
‘tsked Edison to see if he could make the tele- 
Phone commercially practicable. In a very 
Short time he produced the carbon trans- 
miter, now universally used. A Hungarian, 


Union that he would like sume sort 
ment” One day Ortot sent for the inventor 
and asked him (Continue on pape 172) 
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Once Edison Was 
An Editor 
(Continaed from poze 170) 


how much he wanted for work he had done. 

"1 had made up amy mind it certainly was 
worth twenty-five. thousand,” says Edison. 
“Lrecall, too, that I made wp my sind to stick 
obstinately to that figure until I got it. “But 
‘aL neared his office it seemed to me that what 

wad done had been easily accomplished, and 
1 felt a bit shaky and uncertain about asking 
for so 
inventions to the Gold and Stock Telegraph 
Company, Tasked Orton to make me an offer. 

“"Oue ‘hundred thousnd dollars,” said 
Orton. 

"Sold,” suid I, ‘on one condition, and that 
is that you do not pay it all at once, but at the 
rate of sx thousand dollars yeat for seventeen 
years the life of the patent. 

“Orton readily agreed and the deal wax 
had made that stipulation 
‘ambitions were about four times to 
my business capacity 
pend all this money experimenting if I 
all at once. I saved seventeen years of 


5,877 Bain got a big laueh out of his 
employees at Menlo Pa hen 
‘announced that he was ma 
Feproduce human speech 
‘Owe of his foremen bet him box af cigars 
it coulln't be done.” Edison just smiled 
‘continued working on what he called a phono- 
(graph. He designed a little machine on which 
tras a cylinder with grooves aro 
face. Over this was ta be placed tinfoil which 
easily received and recorded the 
ot a diaphragan. He ta 
it over to John Kruesi with instructions to 
‘make the machine. Edison estimated the cost 
would be #18. 
‘When Kruesi had nearly finished the work 
the asked Balison what it was for. ‘The inven~ 


spoofing.” A few days later the machine 
laced before Edison. Though he di 


shouted 
‘adjusted the reproducer and. started the 


ry had little lamb" came the voice 
from the machine, Edison was so amazed he 


‘while the other workers joined 
ands and danced around Edison’ shouting 
with glee. 


HE “talking machine” immediately be- 
came a public sensation and was exhibited 
‘throughout the country. 


ments in the crude little machine that. frst 
talked back to him.” He has never lost inter- 


s'T had done in selling = ee 
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cet in this invention and even today often 
Spends many" hours secking farther improve 
ments on 

rll his inventions the one tt tee 

: st value to the world ie { 
[reandescent lamp and the complete 
Eason developed forthe dstbution of elec- 
Ati ight, heats snd power. 

‘When Edison began work on this subject the 
are light was in operation to a limited extent, 
iit the vast. problem. which remained un 
solved was the coonomical utilisation of the 
Slectrc current. He approached his task with 
reat energy and recklem disregard of financial 


Tight-giving body’ that co 
a white heat for a thousand hours before 
‘Continsed on page 173) 


‘Mancu, 1929 MO: 


Once Edison Was 
An Editor 
(Conins fom page 122) 

0 cheap as to place it within reach of all 
During’ his Investigations he carbonized 
everything from fsbline to human “hairs 
‘Those who know the story suspect that Edison 
vas merely indulging his penchant for fun 
he sine hairs from, a! friend's beard to 
in the experiments” J. U Mackenzie, 
an who years before had taught Ealison 
the Eason plant at 
wentor 


the 
telegraphs, was visitin 
Menlo Park one day when the great 
was working hardest on. the ‘electric light. 
MacKenaie had a huvusiant red beard. Edison 
requested his old friend to contribute a few 


bate em ly vnurel ae 
ence that ther brghtnea wa dae tothe 
7h reday obese 


OCTOBER 21, 1979, after countles 
caperiments, a limp had been invented 
then puton the crit, It up to ile 
ing Incandescent matin 
The greatest inven 
accompli. 
ont Beautiful necslent”™ was the way 
‘lescibed Ue “ditching” of the Get 
cable electrically operated train—hix 
‘at Menlo Park i 1980, 
red on one of the curves 
deus the tran. 
at forty miles an hour. Wei 
twat ity the ate Grosvenae P. 
{wry friend and legal adviser of Eason, aid 
‘ler dite une 80 
train jumped the track on shor 
curve, throwing Resi, who was driving the 
i, with his facedown in the dirt and 
ihe man in's comical womersault through 
Wlerbrush, Elson was off in a minute, 
and laughing, and declaring it a most 
iecident. Fortunately no other hurts 
readin afew minutes we a the 
al running neni, 
on hd this new fnvention ready 
the division engineers of the 
ic Hira a the requ 
linen voted una 
clately and utterly im 


perfecting the electric railroad sys 
ison contributed hundreds of other 
re widely used. In 1887 the 
idea occurred to him that it was possible to 
devise an instrument which would do for the 
‘eye what the phonograph had done forthe ear, 
‘and hi ‘combination of the two, motion 
‘and sound could be recorded and reproduced 
simultaneously, ‘Two years later he turned out 
the first-motion picture camera—a camera 
th to this day is the necepted standard for 
ing pictures of objects In motion 
jietures made in the yard of the 
tory, then at Orange, No J. 
‘were such simple ones as Carmencita dancing, 
performing bears, fencing matches, Pred Ott 
hharsemanship. Once @ 
nt for pugilistic honors— 
ublieity agreed toa four-round go with 
5 "Cortet in front athe camer. 
tt made the journey to Orange 
fared forthe bout ‘out when the leal riser 
saw Gentleman Jim he remembered an. en- 
escent he had elewhere. He hasn't been 
sear of since. 
og null ienrousatcighty-two yeas the Wizard 
‘Menlo Park continues to provide newspapers 
Urowghout the world with material for their 
‘annual head 
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‘an instinctive sense of pace, defeating others of 
greater muscular power and better form. Tim- 
fing can be taught, but it is hanler to learn 
than form and is forgotten easier. 


METEOROLOGY 


HEU States Weather Barns xa 
2 weather reporting service for avin- 
tors along te 14,000 les of established ate 
trays, the service incluling reports of upper sit 
ieams Wilts Gregy ofthe Buren reporte 
sons, Wil Gregg ofthe Boren report 
Fifty upperaic serete stations have Been eo 
tablished and. 150 stations to report surface 
Cwnditions. ‘The reports caver wind direction 
tnd foece, visibility, height ‘of cloud banks, 
{oqe, and storminess; and at preseat are sent 
Sut at times related by’ the Regular schedules 
tthe mall and passenger air services, Pilots 


now get these reports from the ground before 
starting, but as soon as enough planes are 
pe with radio the Weather Bureau will 


Sool continuous radio weather report ser 
‘hich an be picked up in Hight 

"SA single “norther” recently cooled the water 
| othe Gulf Stream fom 80 degrees to 77 where 
it flows through the Florida its, Professor 
Charles Fr 'Brooks of Clark. University ree 
ported, Science is stung the ‘eflects of 
Norms on surface water temperatures becatse 
these temperature, in turn, affect the elmate 
‘tthe adjacent abores and even of distant 
Countries, Adequate knowledge of changes = 

raced may aid in longedstance weather 
casting 


SOCLOLOGY 


ECLARING that “sin is seigntifical 
definable and unknowable,” Dr. H 
Elmer Barnes, professor of 


it Sith 


od 

DPR Ron nye 
Py i eae cae ue sy 
Reeles 


President Henry Fairfield Osborn of the 
AAAS. officially rebuked Dr. Barnes for 
‘dragging religion into a scientific meeting, but 
the teacher of young women stuck to his guns 
‘He urged the ned of all basis for new rules 
of conduct that will rest squarely upon sci 
entific foundations. 

Dr. Harry Emerson Fosdick, noted New 
‘York preacher, responding to the challenge of 
Dr. Barnes, declared that “the foremost re- 
ligious minds are becoming more scientific and 
the great scientific minds more religious. . . = 
‘The major effect of science is not theoretical 
but practical. It gives us control of life, It 
furnishes “us with instruments to. produce 
‘change. The will of God is not something to be 
‘submitted to, but something to be worked 
out. 


BIOLOGY 


TIRE can exist im interstellar space: there 
fore it is possible that living germs may be 
transmitted to earth from other planets. So 
De. Frank B. Lutz, of the American Museum of 
Natural History, concluded from experiments 
With insects, which he reported. Tested in a 
acum, the insets not only lived without ait 
bbut some of them seemed to gain energy. 
‘Animals which an be divided ani sub- 
divided into 10,000 pieces, each piece 
tinuing to live and develop into a perfect 
imal, were described by Prof. Wesley E. Coe of 
Yale. ‘The animals are a variety of sea worms. 
Magnetism has an effect on life, Dr. A. A. 


Science Takes Stock of Its Conquests 


(Continged from pugs 20) 


Sehoafer ofthe Univesity of Kansas reper 
teks placed pl te bald of poms er 
Some etme nav sama o 
eer ee 

Tee GS tor fam and act to attnct 
eS oe 
Siac Rial fy sete Be 
Pg a a nope 
a ay oor stad eee ad Teed ct 
an aloes gd en 
ee wes dict 
Caren flats sea 
ee oe 
Pearce mates om ety te 

rertele br Pr 

inc of Westngtan Uaivery ate 
Saksheuancas melas. 
Pat head 


GEOLOGY 


FIT were not for asthenoliths we would 

still be swimming in the sea instead of livin 
‘on dry land, said Professor Bailey Willis ol 
Stanford ‘University. An asthenolith, he ex- 
plained, is @ rock blister on the earth's crust 
‘All continents and most islands are founded on 
blisters, through which, as they burst, the 
lighter materials of which the earth is inade 
Shwe in molten streams until they go above 
water. The cru hese blisters fort ix 
‘out, 2000 miles thick: 
Beale cone a 
‘ey hot and id and withthe density of ion. 

Blisters are still. forming, earth 


re Harold 1, Alling 
versity of Rochester and Brofewsot 
"Ladd of the University of Vi 


‘They visited this South Pacific volcano lat 
‘summer, two weeks after a violent eruption. 
Teis two miles in diameter and $65 feet high 


the earth. 
“The eurth is nearer « billion years old than 
half abillion, Professor Alfred C.Lane, of Tufts 


ing th 
of the aldest rocks, and geologists by comput- 
ing the ammount of sat carried to the ocean by 
fFivers ated flood waters 


AGRICULTURE 


PLAIN, white ordinary sunlight i better 
for growing crops thaa any iy 
tered ight, Dr Hardy L. Shirley, of the Boyce 

‘Thompson Institute Yor Plant, Research, re- 
Pie described new instrument he fas 
evi for measuring the natural light iam 
field Te converts the energy of light into an 
‘letric current which can be measured. 
Dr. L. 0. Howard, of the Bureauof Entotnol- 
‘ol the U.S. Department of Agriculture, 
Youd of an American bughnting bu tha 
being sent all over the world to destroy pa 
Sites which ruin apple orchards. Its name is 
Aphelings mali, and it is now spread mote 
ieidely over the world than any other benef- 
Gal insect except the honey bee. 
"The Japanese beetle, dreaded pest of gar- 
deners in the Eastern’ states, is'& geranium 
‘addict, and can be (Continued on page 175) | 
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Seience Takes Stock of Its 


Conquests 
(Continue om mie 120) 
induce wo commit ara Ks by spline it 
Teported Charles H. Ballog of the U- 8. Dee 

iment of Agriculture. Though itis poisoned 


3 eran, te bets bas nt the wel power 
to resist eating the fragrant leaves. 


BOTANY 


PIRIN has no elect in keeping cut Sowers 
alive, A E. Hitcheock and PW. Zimmer: 
ian, of ie Boyce Thorp insta for 

(an ‘ I Putting am aspirin 
tae ea towers isa ‘mmo 

tice, but neither that nor any” of fort 
Three other chemicals with which tests were 
rade has any effect. 

‘Chloroform has no effect upon the “sensi: 
tive. plant” "which folds up its lewves. when 
toucted, Dr. Raymond 1 Wallace of Calum 
reported. er however, alfa it mach 


ngs 
race TL. Griswold of Cornell Univer. 


syrah he eno a, oe 
the’ plamclice which: Plague Borst, bas 


uality. She suggested that 
mliseovered forth, th 
‘ad init.” 


and other parasites, 


GEOGRAPHY 


HERE, is still « huge proportion of the 
‘earth's surface ‘about which geographers 
cact information, and the rest of the 
changing its character mote ray 

lever before, the American Geographical 


Society reported. 
Among achievements reported for the year 
were airplane, n the Canadian Ni 


west, on the 


K fences the 
ioe et ile one Tales 
con fe, win complete, the longest 
fecal i retin Cantal Altea wes fares 
pened up iy the extension of riley, 
respite ier Wiko few over the 
Polo daproved the ecotonee of land 
port ete Canina hrcipeagys thea went 
toward the South Pole and reported the she 
tence of any connection between Graham Lad 
Sad the Antarctic cmtiomet. Commer 
Byrd ariel hs frutny af exploration with 
{He South Pole axis objective 


FORESTRY 


NEARLY, seventy percent of all fed for 

livestock in. sleven Western states comes 

from grazing pevileges in the National For- 
WIE Chapling, of the U.S. 
Hy application of 

search, the productivity of these forest lanes 

thas increased about twenty-five percent in the 

last fifteen years. 

‘Scientists are paying too litle attention to 
the study: of parasites destroy shade 
trees, Dr. E. P- Felt, of Stamford, Conn. con 
plained. ‘The gepsy’ and browtail moths have 
‘almost ruined New England's stately elms, in- 
‘cluding the famous Washington Elm at Cam 


Sparks from logging and rah i 
reponsible or x ie propor o fort firey 
rough not for so many. as the campires 
‘areas tourists andthe discarded clarette 
Sail Prot.’A. ©. Coonradt of New York Uni 
versity 


MONEY MAKING OPPORTUNITIES SECTION 


AT THE PRICE 
OF LOVE! 


‘The high-powered car had begun to move— 


™Delora,” he called desperately, trying to keep pace, 
to you! 


“The ear moved faster—he beat on the window—he wrenched at the 
handle of the door, but it was held from the inside with's grip he could 
pokey efund maf king int the Goad erence 
face of «Chinaman, who leaning forward. completely shi “4 
son he sought—the person with whom he mast talk!” ee 


must speak.” he panted. "I have a message.” The car was goin 
faster now out lashed the trm of the Chinaman and etrwekt Those 


What was thie weful intrigue that was drawing the stl of his heart 
into hs mocheed_ Whe were hi enemicn sharks fantct “Wele the 
Lnravelling of this terrible mystery rob him ofall he held dear? 


MURDER, INTRIGUE, LOVE, POLITICS, and HIGH ADVEN- 
TURE are alii woven into the brilliant pattern of this plot—The Lost 
Ambassador. This ix only 


“1 must speak 


One of Seven Amazing Stories by 


E. PHILLIPS OPPENHEIM 
7 Thrilling Volumes Free! 


Here are stories of courts and empires, of plots and counterplots, of state secrets, 
spies. diplomatic intrigue, the matching of wits in international politics, in: 
fenious plans for revenge. the rush and tumult of war, the intricate machinery 
Of the secret police—stimulating, swift moving, exciting. And they will be sent 
to you without cost as 


A GIFT WITH THE GOLDEN BOOK 


Here i.» special opportunity, offered with a two.veas subscription for today’s 
‘outstanding magazine of good reading. ‘The Golden litera 
ica that has ng eal IF wl give yg the cram of the Ela ‘wel atthe 
proven masterpieces of the past—each month the same supreme and thrill 

sien nthe uhore lcd bin you the bn i ton damn, eat 
Seay, hemor apd geronalities. These 7 regular ace moatery novela are your 
ih Spear nbscrtin the unl price of 800-300, you peer pay 


You take no 
risk—we will 
send both books 
and magazine 
for 10 days’ Free 
Examination. 


end me the Fine 7ivelume at of Onsen und the Caden 
Bok far P'yeare. if Tamm pleased with thom Twill send 9 
‘ehhin Ve dave and Bf» suneth for ani  momtba"Geborrc 
Tisal return ‘the bonis in 10 depe st Your enpenee and com 
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BE A RAILWAY: 
STRAFFIC INSPECTOR 


A Quick Way toa 
\\\} perme PayJob 


ra 


ee 


‘Standard Business 
‘Training Institute 
Bulla, 
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I Am Learning to Be a Flyer 


(Cont 


who noted it down, and to me: “That means 
You can read letters at twenty feet that you 
‘ugh to read at twenty feet. You have good 

“Good enough for a transport pilot?” 1 
ansiounly wanted to know 

“We shall see,” he angwered, and walked to 
the end of the room. "Come here, please.” 
Tent, Bese the optical chart werea number 
of littie cards. “Each was spattered with 
‘colored round dts, some pink, some gray, se 
frcen, some a misture. Among the 
‘ison each cant was & numeral. Some were 
‘easy to read, such a6 red mumeral against 9 
igen hackaround, “Others were hare, such 


fr pale gray number against a rayishrgreen 
irckgeround 

‘Start atthe top,” the doctor directed, “and 
read an many as you can 

Tid. T could read them all. 


1TH cans een," id 

pst deg pepe en 
Dt Fetal 
SSMU React 
pa oe ere ee 
= serge 


is favorite 
shade brown: Fenda passin Another 
icant, after failing to pass this test sa 
: paale war at last explain 
fof neckties of m cert 
deep maroon shade. Whenever he bought and 
‘wore one, his friends mystified him hy: asking 


him why he was celebrating St. Patrick's day 
st far ahead of time! Not 

“we're going to find out : 

distance. This is the way we do it.” And 


indicated the strange looking apparatus T had 
seen when Teame i. 


"in the early days of fying,” he went on, 


distance. More fh 
they lacked that 


culty than from any other 
‘cise, ‘Thi lithe machi 


ine is. yardstick for 


T EX)11N 80 themachine wth reat 
i Rrenindain methanol 
stage tet on four long wooden lege The stage was 
tmpty except for to ron recs abut eight 
{nches long which ston ate by side ike ate 
(One ofthe upright ros wns Sve tothe feof 
the stage the other was aed ona stripe wood 
trhich moved forward and backward in x sot 
‘The doctor told ye to a down fn the chic at 
the other en of the room, facing the litte 
‘and ie two irom actors. In exch hana 
ella string. The two strings stretched from 
wee {sat to he stage, twenty fet ana Hy 
ral eee ont of te ae tpg 
toward the from palling 
the other i was drawn toward the beck of the 


TE that explanation clear? ‘The doctor 
pushes the movable ber to the rar or to the 
Front of the stage. Then you, with the strings 
in your hands, move the bar toward you oe 
rom yon unt it looky asf eames 
site the stationary bar. 
“Between the bars f a pointer and a scale 
rmarkel in millimeters ‘Thre times you must 
jest the movable bar tnt it appears to be 
breast of the stationary bar. ¥ 


not become nee, Me average tomy eat 
surprise, was twelve 

i eesaiee Unt the werst oor mein tet 

it wasn't. Next came the perimeter test. With 

this instrument the doctor found out all about 

ny ability to see objects notin the direct fine of 

‘vison. While T stared at a tiny round 


mirtor in the center of a semicircular bar of | 
gun metal, the doctor alid a black disk slowly | 
toward the mirror. 


“On ne side of the disk 
the other blue spot. 
the tiny” mirror, and when the spat 
ise ite ied the or," 
tisnecemary fora yer to have good 
cal vison, so tha sce planes crotl 
objects off to ane side, oF above, or below, wh 
iis gane is xed on some object straight alc 
{or example, the Beld in which he is about to 


‘Next came the phorometer. test ‘The | 

porancter i a compicatets delicate spiral | 
Teas, prisms, 

fdgete far beyond ty uncertain 

{old to lok through the phorometer st 


hole of light. With one eye Usaw the p 
withthe other, « erzontal rea Hight 
ran through the pinhole. Then a red 
Tens was placed over each eye in turn wile 
series of prisms were held before the ather until 
{red pinhole and a white pinhole parted com 
pany. Dr. Francis explained that these were 
eye muscle tests. A fiver roust be able t 
{jst his focus quickly from far to near and vice 
Vera—be able to see a distant landing field oF 


landmark clearly one moment and his inst 
ment board the next. “And he must not have 
double vision. 

MAN with double ‘would, after 


many hours uf dy 
“see two things where only one ought to be. 
His eyes might “even be crossed from. the 
T would not cate to. be that 
Bisse hen he trie wo land in 


ld! 

“One young mun proved, when 1 examined 

to have double vision. ‘He was mad about 
asked if his defect could be 

n his eve 

ed, ca 

thack again, and passed this test with ease. He 

isa very muccessful flyer. “You have good eye 

muscles” 

Twas relieved to know it, and I was beginni 

to understand why twenty-five of every 
Thundred men who came into this room 


dlsqualied. Chad never dretsed that Oy 
‘lemanled so many diferent qualitiexs 
Taskee Dr. Francis what kind of mea 1 
the best pilots 
* Everybody connected 
hi oe 


ing student. Others say 
ood Syer because his 
thers say hor 


i 
or toms of thats quick tyes toa 
Pedcctions would be foclned te ony that oa 
Sipe Uiliand or pool player ould wake = 
fo fiyer. He est bve foe eyesight a 
Ercaton fodgmeat of datance, alo fervour 
fyaon ot al leat well endesoontral™ 


oo players who 
‘are expert Ayers?” T wantell to know, 
But Dr Francs knew of none, ‘This led to the 
question, “What Kind of people come hereto 
Setceamined?™ 
“SRI einds. Rich men, poor men, tall men, 
short men, nervous men, lid men, taxi 
Arivery clerks athletes, mechanic fam try 
ing to beep a record of them al, to-asertaln 
Sire eee ees 
a one afternoon, 1 examined a bank 
eat and a boothiack. I unerstand the 
black fea beter fying stale than the 
Irak He shines shoes unfl be has enough to 
fay for another lens. He i detersined ty 
‘the night mail. I think he 
Slang men who sal 
sccemoriea uke Up (Centinel on ue [22 
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1 Am Learning to 
Be a Flyer 
(Contoned fom pe 28 
flying for the prestige it wll give them in their 
tae 
“Many women? Cashed 

Doe i twenty,” be amwered, “E suspect 
that many of the take up ying because bs 
at presen the thing todo I rceatly examined 
4 Breach millinrs ‘She is marr, bas fee 

ire 


She is game and a good sport. A game spo 
makes a game flyer. Now let's try your hea 
ing, ‘Stay where you are,” 

‘Dr. Brancis walked to the end of the roo 
and told 


hear his mechanic 
Contact” or “Switch off,” and, in some 
classes of fyi 
In the told to strip 
When T had steipped, Dr. Prancis took. 
od pressure ad pis, was fed my 
ppulse was much too high. It wast But so i 
_ takes the examination 
's normal pulse is around seventy-two. 
Mine was eighty-eight. “But it came down 
almost to normal after T had hopped around 
the room on one leg 


fugninst an X-ray machine, and looked at my 
hhenet and lungs ow a fluoroscopic xcreen. Heart 


was0.K. ms of tuberculosis, 
ventured the opinion that a tubercular flyer 
might make tly good flyer, 
"The object of all Use tests you've taken,” 


th ton tore wed on tale 
before i happens. You've passed through 
srt of sieve. T am sated and the Depart. 
tent of Cooimerce wil be staf when Fa 
Init my report om you, that you aren't apt to 
fet your ain into the papers by racking apa 
bia our peace pol. Your eres 
fynter is well Balanced Sid responsive. Yon 
Intven't been weakened by sicknenes. We don't 
‘ant men to go ito the airand betrey some 
Unexpected weakness at's crutal moment 
We're trying now to prevent accidents before 
they cat happen, “There no reason iy 
i vhy ysl not abe» Be pa 
lio me, ewe. 
Eft mand won't have ex 
chagged my sensations for million dallas 

‘Weretumed wo the lite nice which ust an 
hour befor, I had entero ‘The girl-at the 
{ypewniter looked up with a smile 

Another Lindberg?” she aced—and when | 
the saw the expression on my face, reached ato 
4 drawer for h mimeograpbed set of paper. 


‘She put it into the typewriter, filed in my aroe 
‘atthe top, and the doctor signed the document. | 
Teas much prouder of that letter than I had 
bean of my high school diploma. Tt wasn very | 
satisfactory answer to the question Thad asked 
when I hesitated with my hand on the door 

knob. Twas physically fit to fly! 

jorrow morning T'm going out to Curtiss 
Field. T'm going to enroll, Maybe FU have my 
first airplane ride. 


Next month you'll ride with Brent on. 
his first flight in an airplane. And from 

vivid, stirring deseription, you'll ex- 
perience with him all the feelings of a 
novice grasping the controls for the first 
time in his life. A great story! A thrill- 
ing story! Don’t mins it! 


THIS MAN 
IS MAKING 


G4 monthe the same ehanee ua huidredse others 
ee reaped eh rewards with thir amusingly 


ro ee (ein toe “ial mae 
at oy rade 
ina hours Rday. Taino ground OY mo 
me sitio sear 
Me Geo, E, Kearney, 
snchine up week 
2'weeks work! 
mth ead oa 
“ane AYING Gran 
er Bend 
‘The Fate-Root-Heath Co., 
(93-950 Bell St., Plymouth, Ohta, U.S.A. 
SION THIS AND MAIL TODAY 


The Fate: Raat Heath Co, 
Beith ‘ 


FREE book fel/s > R= 
how others do it / \iiam 
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aoe a 
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Travel on 


“Uncle Sam’s” Gar 


RAILWAY POSTAL CLERKS 
MAIL CARRIERS 


(City and Rural) 


$1700 to $3000 Year— 
MEN—BOYS, 17 UP S#OuLR Man. couron 


‘Steady Work. 


Your reading problem 
solved by Dr. Eliot 
of Harvard 


HERE will be a dozen competi- 

tors for your big opportunity 
when it comes. What will influence 
the man who is to make the decision 
among them? 

“In every department of practical 
life,” said Ex-President Hadley of 
Yale, “men in commerce, men in 
transportation, and in manufactures 
have told me that what they really 
wanted from our colleges was men 
who have shis selective power of using 
books efficiently." 


Not book-worms; not men who 
have read all kinds of miscellaneous 


books. Not men,who have wasted 


their whole leisure time with the daily 


papers. 


POPULAR SCIENCE MONTHLY 


But those who 


have read and have mastered the few great books that make 


men think clearly and talk well. 
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What are those few great books? How shall a busy man find | 
them? The free book offered below answers those questions; it 


describes the plan and purpose of 


DR. ELIOT’S FIVE-FOOT SHELF of BOOKS 


‘The books that make men think straight and talk well 


Every well-informed man and woman should at least know 


something about this famous library 


The free book tells abour it—how Dr. 
-Foot Shelf “‘the essentials of a liberal education”; how he 
so arranged it chat even “fifteen minutes a da: 


Fiv 


C. W. Eliot put into his 


are enough; how 


in pleasant moments of spare time, by using the reading courses 
Dr. Eliot provided for you, you can get the knowledge of liter- 
i 


ature and 
sity strives to give. 


fe, the culture, the broad viewpoint that every univer- 


Every reader of this page is invited to have a copy of this hand- 


some little book. It is fre« 


Every ambitious, clearthink 
Maa nun apd reonan shoehd 
aime 


Rotey. Moll che coy 


mail it toda’ 
the’ Tarereing FRE 


I 
I 
| 
1 
1 
I 
! 
[nonce 
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1 
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P.F.COLLIER & SON COMPANY, 
250 Park Ave., New York City ! 
By mail, fre, send me the booklet that tells all about the | 
‘most famous library ia the world. describing Dr. Eliott Five- | | 
Foor Shelf of Books, and containing the plan of reading fecom- | 
smended by De. Eliot of Harvard: alo please advise how T may | 
secure the books by small monthly payments 


t will be sent by mail, and involves 
no obligation of any sort. 
Merely clip the coupon and 


Scotty Allan 


(Continsed from po 


T hopped out of the car T was in; hit the 
ground running and didn't stop until I reached 
the scene af carnage. 

They: were my dogs. ‘That is, 1 had brought 
them all the way from Nome, across Canada 
sand the Atlantie Ocea Tor the French 


Government to use in carrying supplies and 
fammunition through the steep: passes of the 
Vosges Mountains in the early stages of the 
World War. 


ce for the 
iiss te ei he a there of Fe 
and that had grown upon bear 
About Aity flew at each other's throats. The 
ior hundred others het ont agra yout of fos 
find joined in om either side of the Yen, th 
‘in cae which 
‘When [got there the Frenchmen were dance 
und the outside edie of the bat te, way 


they” were afraid the 
at the sa 


Finally gt the Prensa 
stationed near the le lines 

“Then, T took my long rawhide whip and 
approached the snountain of murdering do 
flesh: “The piles were higher than my. head 
find though Lenn ceack may whip meaty a ou 
AS he repr of a pstol Tou hen Ge lash 
pop wen Tsung i over that roaring ma of 

yale 


F THE dogs didn't hear it, they’ certainly 
felt it. One by sine F rolled them out of the 
fight with a cat of my whip and sent them 
howling toward. thei ividual 


dogs fled with their 


Frenchmen eau 

Jead lines. In al 

to tell the fight ‘and all except a score 
A the Geld 

In some w the greatest battle of 

the whole told the Frenchies still 


peak of it with e 
- ill pull its be 
in the jb 
nary contractor sand 


temper. 
eed me. “Maybe they 


‘Gob, that fellow was sore. He was so sore 
that he made me sore, too. But it was the 
hhe cast aspersions on amy team that T 

couldn't stomach. 

‘What hd happened was that the Superin- 
tendent had begun to kid the co 
sig th ater tea of horses colin pall 
iighand car loaded with iron pipe up the 
shpete the warchowe. 


Why, Scotty only had his dogs here, he'd 
do the Jot” he tad i 
Sethe tenn rat (Contin on pg 180 
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This is the first opportunity for private indi- 
Yiduals fo participate directly in @ propos 
Hion of this kind. It mokes possible whot is 
to all intents ond purposes on investment, 
yielding « rerurn of 25% onnuolly the first 
two years, during which time the principal 
is enhanced 200%, and yielding 125% an- 
ruolly thereafter for yeors to come. # This 
investment is in the ownership of © choin 
of ticket-printing-personol-weighing-scoles 
‘You put out to work for you §0 or 100 or 
1000 highly developed mechanical serv- 
nts. They neither eat nor sleep. They take 
no days off. Day and night they work and 


POPULAR SCIENCE MONTHLY 


a9 


POINTING THE WAY TO 


FINANCIAL 
INDEPENDENCE 


‘An amazing investment opportunity tor those 
with a little money and some spare time 


serve you, smiling ot interested possersby, 
holding their cots, while they step on in- 
viting platforms, and then give them printed 
‘on @ neot ticket their weight ond fate for 
‘2 small copper penny. « These mechanical 
marvels are the new International Ticket 
Scales—the modern personel weighing mo- 
chines, and the fruit of 20 yeors experience 
in the manufacture and operation of penny 
‘operated scales. On locotion in drug ond 
cigar stores ond other places thot others 
have determined are the places where 
people pass or congregate in the greatest 
numbers, they earn ond earn and earn, 


while you sleep or play. * We have pre- 
pored a booklet which outlines in detail, step 
by stop, the way in which @ chain of these 
‘new Internotional Ticket Scales can be ac- 
quired ond operoted on a very unusual 
franchise plon. It tells how you, if you hove 
the necessory quolifications, can with the 
‘greotest ease, assure your financial future. It 
is @ booklet for those witha little money and 
some spare time; for the copitolist; for the 
individual or group who can control capital. 
Write for it today. The coupon below is for 
your convenience. International Ticket Scale 
Corporation, 17 €. 45th St, New York, N.Y. 


Infernational scx: SCALE CORPORATION 


Department 105,17 Eaut4sth Strest, New York, N.Y. 


Please tend me your propasiion 
Nome. 


a eS ET 


To Chain Store Executives: An international Ticket Print 
lng Scale in each of your stores will odd @ substantial 
‘amount fe your net profit. For fll information, write 
the Chain Store Manager of the International Ticket 
‘Scale Corporation, 17 East 4sth Street, New York, N.Y. 
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GRAFILEX 


Aeroplanes the world over are equipped with Graflex 
aerial cameras. Upon these, professionals and ania- 
teurs alike depend for exact information from mid-air. 


ee all of the pictures that any other camera can take. 


i 


Speed up to'a thou 
a tenth, or time; for slow. No guesswork in focusing—i 
exclusive Graflex vertical hood you always see the scene ahead 
exactly as your negative will “see” it, 
Graflex “Series BY, 34° x 4%", now priced within reach i 
- Other models 885 to $379. 
FEATURED WY THE BEST DRALAH EVERY EERE 


of everyhody—880. 


FOLMER GRAFLEX CORP. 


‘Takes many pictures that no other camera can take. 
indth of a second for swift action—down to 


the 


ROCHESTER, NEW YORK, 
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Scotty Allan 
(Continued from pags 178) 


doing is level best, the contractor blew up at 
‘i His horses hadnt even en abe to Mart 
the car, mock lus move it ap the 

“The row mopped all other work, A crowd 
puterel sro sod tar wos osthing forte 
te sb get m dog tens down Uhre und de> 
‘cide the bets that were srringing up. Tt was 
the that ether trol ih ee 
{wren thowe who backed the horse 
wick thd 

hdl ee dg inset wrk the 
oer el 
that could eat ree ot big dogs, 
‘rather small and stocky, bat with cae 
andl of steal wires and in tule they'd 
Mand bchind me til the cows came’ home 


AN pou ral det” wiper oe man 
“CSkry mt 
Pee acini 

deed delle Sy earl” 

Wien fll he rt sighton, "be 
aid agaist hs best band withthe otbers and 
felt the load. plank had ben laid henge 
isgbetvee ie also mae oath pth 
ght say the team mate 
sig they col et weed. 

i them ‘The crowd 


"There was na ws yl 
wa showing snd” ging and_gouring 


‘something awful; not to speak of making more 
bets ‘minute, until you couldn't hear 
ourself ik, 7 just eat hold of one of the 
ies and sung the Toad abit to ve ik & 
‘could feel. "A team 

Nea tats te Reset Digs aie tome 


‘ie mute they fel he shake, the gallant 
litle fellows, went unt their bellies nearly 


touched the ground. Their tails were straight 
‘Ou and their ears were laid back. 
As the car began to move the erowd began 


rit war the sntter with all the Iunatis 
{round them. Once the leader did take a quick 
Siaat at ne; but when he sae my face be 
ined etter go ahead and pul 

Fira thing T koe, they broke into tro. 
‘Then for good measure, 1 hopped on aton the 
feed tnd see right ever th brow ef the hl, 
Talat your Sher 1 van many 5 day 
before the contractor could get over the sh 
‘lseing ive litle dogs out-pal is two swank 
ing big dray horses 

ts ‘re heard of my famous dog 

Bally.” He's penerally spoken of Bally 
cf Nome.” Heand T went through some grt 
Titles together. 


ALDY was built like a race horse: lean, 
Tongrlimied, and deep of chest. He was 

the most intelligent dog I ever ind. Though 
he cn sg ie nine be vee 
Mood Tsaid when 1 talked o him, 
Sead ectty ppery Td tol tn soos 
times at home. T wotkin't nod or signal tothe 

sebere the 


STjaty with my aippers" dangling tombs 
teeth. 


Tuess the wurst time Baldy and T had was 
in the 1911 Sweepstakes. How we ever sit 
Vived that race is more than I ean taj—except 
that Baldy, who was litle more than « pup 
then, gets most of the credit 
1 drove in eight of the 410-mile races, 
Twa three firsts, three seconds and two thirds, 
sul there was none anywhere sear as hand of 
“A'month before the race 1 took the dogs off 
seal and walrus, and put them on a diet of 
itmburgers made out ofthe best beet, mutton, 
so exam, Tex days! fod just forthe race 
me cont me aver (Contined on page 182) 


We call your special attention to 


GOVERNMENT REGULATIONS 
FOR A. 1. WA. RATING— 


METEOROLOGICAL INSTRUMENTS. 
ON THE FLYING FIELD 


WEATHER INSTRUMENTS 
INCLUDING ANEMOMETER 
BAROMETER & THERMOMETER 
There must be also a bulletin 
board and facilities for giving 
the pilots the most recents 

weather information» 


Tycos 


INSTRUMENTS 


Fcos for the Home 


Bees Of have helped many 
Airports to attain A. 1. A. rating 


o closely that outwardly it ix hurd to dise 
‘are a combination of cheap materials—poor 


in design and assembly and on 
Seat mstrument applied to peas 


ie reputation for accuracy and 1 
ie policy has always been to make 
rather than to meet ‘competition by 


iments for controlling —regulating and 

res are conserving profita — eliminating 

Many times they are the main factor it 
‘and they are the recognized sta 

and reliability. 


eee forthe Medical Profeion 


——_ SS 
Toc ~ SLXTH ~ SENSE a ~ INDUSTRY 


ycos Temperature [Instruments 
INDICATING - RECORDING ~ CONTROLLING 
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WILLIAMS 


JSEOMATI 


HEATING 


for small homes 


had to be good to make good 
with Popular Science Institute 


HE acid test of mechanical perfeetion—that’s the 
examination given Williams Dist-O-Matie by the 
engineers of the Popular Science Institute, Williams 
Dist-O-Matic came through with flying colors—the 
Institute's engineers have placed their complete ap- 
proval upon this high quality Williams oil burner. 


Williams Dist-O-Matic provides genuine Williams 
Oil Heat for small homes and bungalows—and it is 
available to home-owners of moderate incomes upon 
convenient easy payments. 


Williams Dist-O-Matic is entirely automatic—turns 
itself on and off—always maintains the precise tem= 
peratures you desire—is thrifty of fuel—unusually 
uiet—and as dependable as the morning sun. 


Install Williams Dist-O-Matic in your home—let 
your entire family benefit from its clean, healthful 
warmth. Enjoy the same complete convenience that 
more than 80,000 home owners are now receiving from 
Williams Oil Heat. 


All Williams Products may be pur= 
chased on easy time payment plans 


© This seal om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page: 
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Scotty Allan 
(Contnat rom moe 180) 


3123. For the trail I had the hamburger put 
in two-pound bal 


rapped in cheese cloth 
1 Teach along the trail 
Tus follow. ‘This was all secret from the 
thee drivers. 

he town was jammed with settlers, prot 
ctor Eaons an ther adventurers Tt 

‘We started in a howling blizzard, ‘The drift 
veas so thick that Couldn't se Baldy’ at the 
Tread ofthe team, When T passed the first three 
stations out 1 yelled my name and number, 
but the gale drowned iy: voice. As & result 
those ‘t"Nome received telephone i 
that I_must have heen swept away 
ice, which meant that T had either drowned o 
been frogen to death 

When I crossed an inlet some miles up the 
coast the wind blew the dogs right off the 
feet, whirled them around nod sl 
back againt the bore. But 
for this. I put ereepers an my hoot 
them across the smoath. ice 
couldn't get & footing. 


de the turn at 
Nome. 
‘again. ‘Then 
‘out of the 
yeud of the next 


ing black bole opened 
{he orm and the tena dashes theo 


“One-Eye.”” ‘The whole team 
was in there with ime, bewildered and halle 
tang wp in their traces 


nk you're doing!" 


ls "Aly very bad, very 
‘bad, Meester Allan.” You are lucky to'be in 
‘ont of the storm.” 

“Then, in'n flash, it came to me what it all 
meant.” One of the ervoked betting rings i 
Nome had bribed this fellow to head me off and 
trol me up. 

“Open that door! 

But the halfreed only stepped in front of it 
and put his back against i."Aw knew he was 
probably armed I had to act quickly. 

he way!” Tele and let drive 
not three inches from the end of 


ALDY knew what was up, all sight. He 
made a rush at One-Eye, snarling as he 

went 

"The whip and Baldy" deep-throated threat 
bbroke One-Eye's will. He ducked as T threw 
‘open the door. The team shot through out 
into the smother of snow again and disappeared 
in the direction of Nome so quickly’ that T 
almost got eft behind 

“Meanwhile most of the telephone connec: 
tions blew down. Beltors who were against mie 
decided that Twas out of the money and began 
to double their wagers on my nearest rival. 
But my friends stuck b 
pretty low. There cert 
‘itement when T surprised 
in first. My time was seven 
leaving Nome until arrival 
tance 410 miles 

Toisterous friends carried me to the Board of 
Trade Slog where 1 was given « pie of « 

wing cup filled to the brim with gold coin. Tt 
contained $10,000 in all! In'my frazsled con- 
dition T thought at frst Twas seeing things. 
But T wasn't. 


acy 


Mancu, 1929 


POPULAR SCIENCE MONTHLY 183 


FACTORY TO YOU~SAVE 50%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY 


: «Sf Ys 
Fniovaponerilnondirac SODALE 


Wide Selection of 
Beautiful Cabinets 
AC or Battery Sets 


30 DAYS HOME TRIAL 


A sew etype_sem-chait 


Year 
Guarantee 


HAGE MARR REGISTERED 
CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 
Celebrating its th succesful year, hum , 
‘pvc’ od rele Radin "ME" i an 
‘orporation ‘springn.@ genuine razor-edge. seiecvity-cwith “itt 
sentation in high-grade sets With costly sturdy. construction, latest 
ifs latest, Super-powered, I-dial features, including phonogrenit 
Miracos—the leap connec: 
All Electric | BIG DISCOUNTS JJ fincucottn. 
‘wholly wells ee ing beauty, and 
c. to User-Ager Miraco’ will 
ACS, ting, AC § BATTERY OR AC §f make you the 
tubesoetienew ff ELECTRIC OUTFITS ff xy of man 
S-tube models whove radiog 
for batteries or Eliminators—you cost 2 to times as much 
are guaranteed values and savings Many thousands of Miracos— 
lnstrpassed inthe fine set Beld. bought after 90 day home com: 
Comarca Mago withhighes. parfons rare cutting throu 
priced radios, for $0 days in your [eels and getting const to cost 
ome. Surprise and entertain power of coxtly 
your fiends—get (heir opinions, te 


‘Deal Direct with Big Factory 
Sauer mercies ret 
Eek Be eee ae 
Don'tContuse with CheapRadios sux sidan ty Sai det 
With its ich, clear Cathedral tone, Sirsth suseaal yest 
Mirace Outpertorma "em Ail im Chicuge’ esti ne wy hat etn eg to, 


MIDWEST RADIO CORPORATION, 4088" Miraco Cincinnati, Ohio 
BEAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY OFFER, TESTIMONY OF 
[NEARBY USERS pra roe ant hurty ure uni ney ra 
PPP 
MIDWEST RADIO CORPORATION 
Pioneer Bilders of Strib Sucenfl Year 
‘408RM Miraco Bidg., Cincinnati, Ohio 
WITHOUT OBLIGATION, send free catalog. Amasing Special Factory Ofer, 
testimony of nearby were, cic. C] User G Agent O) Dealer 
1D Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION 
NAME ‘ADDRESS 


ieee, ¥ slesifien She enseniad of the Weerrces ex Sremmiand Bac nen & 
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O, the trail of the 


Knock’ 


(The indicator 
hound) 


V re you hunt a 


wild animal, you usually take along 
a dog that can follow the animal’s 
trail. So when the scientists in 
General Motors’ Research Labora- 
tories started to trail the elusive and 
annoying “knock” in the gasoline 
engine, they had to develop a sort of 
scientific dog that could show them 
where the knock and what sort 
of thing it was. 

It is rather disrespectful to call the 
Midgley Indicator a“ scientific dog.” 
It is a most ingenious mechanism 
that records the pressures in the 
cylinder of a gasoline engine while it is run- 
ning. By studying these pressures the scientists 
found out what was happening when the 
engine knocked. In fact, they found that it 
was the fue/ that knocked, not the engine. 

It wasall part of the long trail of investigation 
that led to the discovery of tetraethyl lead as an 
anti-knock. To-day leading oil companies 
add Ethyl fluid (containing tetraethyl lead) to 
gasoline. As Ethyl Gasoline, this better fuel is 
now available all over the country. 

But Ethyl Gasoline hasdone much more than 


Orccws 


Midgley ©; 
in the development of Ethyl. The Midgley 0} 


enabled Me. Midgley and hisassociates 


tor, the machine which played such an important part 
nounted on an 


establish the cause of the" 


eliminate the "knock” in gasoline engines. It 
has made possible the construction of high com- 
pression engines. With these it has introduced 
a new era of motoring comfort and efficiency. 

The millions of cars of ordinary compression 
run better on Ethyl too—for carbon formation 
automatically raises their compression. Have 
‘you tried Ethyl? 

ETHYL GASOLINE CORPORATION 


$6 Church St. Torant, Canada 
te, Londun, England 


Broadway, New York 
6, SQoces Aen's 


GASOLINE 


he ideal finish for boys things 
as well as for hundreds of household uses 


YOUTHFUL 
CRAFTSMEN 


TS hausanis of homes, every member 
the family now uses “Rogers” in his 
‘lar way 


get his thi 

Mother 
the secret for making those smart, colorful 
things with which to beautify the home, at 


al mindedchap 
finishing of a 
Saturday afternoon or an evening, because 
"Rogers" is so easily applied and s0 
quickly dey 

If you haven't tried this wonderful home 
Incquer — see your nearest dealer. 
Te will bea great new discovery. 


Dries While You Wait 
No experience is needed when you use 
“Rogers.” No skillful brush work is re- 
quired. Simply flow on the rich "Rogers" 
color with a full brush. "Rogers" quickly 


MOTHER 
AND THE GIRLS 


THE MAN 
— HOUSE 


Dries to a tough, 
ish that wears and 
Choice of 26 Exquisite Colors 
“Rogers” colors are outstandingly beauti- 
fal—and modern. There are 26 standard 
colors. In addition there are black, white, 
clear and six new rich dark colors suited 
to outdoor as well as indoor uses. 
Insist upon the genuine, in the fa 
in here. Every can of 


White Lead 
Makers of Highest Grade Paints, V 
Colors, Lacquers. 


OUR “MONEY-BACK” GUARANTY 
“Try one cam of Rogers Brushing Lacquer, Uf wot 
ory thaw ttle return what ff ta sour 
Zitler “He ts antborzed refund the etre 
Krciow pre 


Al distributed and peeranteed by: ACME WHITELEAD AND COLOR WORKS, Devrit, Michigan - LINCOLN PAINT AND COLOR CO. Liacala, Nebr. 


‘THE MARTIN SENOUR CO. Chicago, Il. PENINSULAR PAINT AND VARNISH CO., Decroiz,Mich.- THE SHERWIN-WILLIAMS CO... Cleveland, O. 


cS . = ‘ 
Camels, of course 


The more you demand of a cigarette, 


the quicker you come to 
oi y 


= CAMELS 


Eccspeny, Winstoo Salem, N 


